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PREFACE

This project was a r..sult of concerns about the status of metric meaure-

Tont in Kentucky*Icational Programs.. VocatiOnal EduCation is closely linked..

to industry. Programs must include.metric measurements, related*gis and,

quipment

.

tp prepare graduates for the "World of Work."

/The project was designed to develop a systeM for assisting:vo'cational

educators to cope with metric measurement. Incluled in theyefirlement of.the

system were-provisions fv4devel'oping.and/or printing various materials.

These materials.are for use by educators at all leve,ls of responsi-.

,

bility,

4

The research was a "field based" effort. That is, the system was'developed

with the assistance.of vOcational educators in four reg$ons. Over a hundred

vbcational educators participate'? in project activities.. Thus., lt was possible .

to educate participants about betrivmeasurement, whilenrefining a system that

can now be used to assist vocational teachers.

This researdh is part of a continuing effort by vocationat educators to

kep abreast of riew innovations in business and industry. Through dissemina-
,

tion and.further activities, i-t is hoped that project efforts will serve as
,

catalyst for action. Vocational educators need to continue to observe, re-

search, plan for, and implement metrics in their programs to maintain relevant

education.

4
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PROJECT DURATION:

OBJECTIVESI

4.

PROCEDURES':

CONTRIBUTIONS TO
rDUCATION:

4

pROJECT ABSTRACT

A SYSTEM FOR PROVIDING RELEVANT' METRICS EDUCATION
4.0R VOCATIONAL TEACHERS'IN KENYUCKY

Beginning Date 1 July 1978
Ending Date 1 September 1979

T. Develop -,i-syitent for iddfng teaChers to adapt
to metric measurement.

"iff

Develop ten (lO) self-assessment instruments
relating to metric tools, equipment and
'measurement. .

3. Print sixteen (16) metric modules for inTdepth'
metric education.

4. Transmit results to the Bureau of Vocational
Ed4cation.

THe design.of the project included:

1. Working wih"committees of vocational teachers.

'2. Offering workshops in four regions.

3. Determining the status of vocational programs'
by surveying educators attending workshops.''.

4. --Maki-ng recommkdations based on synthesis of"
results.

Thi3.project Yesulted in a system, supporting materials
and findings from which future planners can meet student
ahd business land industrill needs.
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A SYSTEM EOR PROViDING RELEVANT METRICS'EDOCATION
FOli,VOCATIONAL TEACHERS IN KENTUCKY

4

INTRODUCTION'

This report describes the products,.activities, and efforts to de-

velOp a systemized approach tb metrics education to meet the rieds of

Kentucky Vocational Teachers.

e.

Background

In 1975, President Ford signelthejeletrics Act. This Act encouraged

a ten year voluntary coriveesion from the english to metric system of

measurement. The key wird in the legislation was. "voluntary." ft was

up to buSiness, industry, education; other organizations, and individuals

to determine if metrics was necessary and ecOnomically feasible. The

Act wA,s. intended to be a stimulus for ohapge where change was.warranted.

From analyzing the ovdrall Support of government and industry for

the ch-1a19eover, it can be concluded that metric measurement is here to
. .. 1 0

.
A

stay. It is only 'a natter of time'before the Majority of industrtes ac-

Aept metrics ag the primary measurement system..

. In response to'metric conversion 13 states set 1980 -as the

target year for teaching predominantly in'the Metric system)United
4/

States General Accounting Office [GAO], 1978.)g, Kentucky is one of these

states: In a resolution, the Kentucky State Board of Education (1974)

stated that metric measurement'"...shall be given the major emphasis

1
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beginning with the 1980-81 ichoottlear" (sem-Appendix 1.) This Yesolu.

\tion requires vocational educators in Kentucky to evaluate metric(con-

--Aversion and implications lor thange.

In addition, Vocational e4ucators must.be aware of the progress of

metric co4rston to meet goals of their vocational programs. The link

between vocational educition and indusOy is, very strong. As industOy

changes to metrics, 01a4!tiona1 education Must include appropriate educii-
..

tion in the curriculum. Present and futuremorkers must-be'able to use .

metriCH-measureMent as required by the indlist;ies in-which they are em-
/

ployed.

This project was initiated in i-esponse to apparent needs of voca,

tional educators io analyze,' make decisions, and implement metric educa-

tion. In line with these needs, the project focysed on a systemized ap-I

iVoich,to deal with concerns of paramount interest to teachers (The

Center For Vocational Education, 1975.) These concernstwere:

(1) -To what extent is metrics biing used in industry?

(2) What long range plans does tndustry have for'convertiqg
to metric measurement?

(3) What is vocatibnal education doing about metrics?

(4) What needs to be done in vocational education to meet impli-
cattons of metric measurement? I

, , -)

. Researa anTETUiFitiiii-

Theifirst step in deciding what metric,education should be included
. V Nit

lin vocationai training, is to determine whi workers are doing in in-
4

'dustry (McMahon, 1972.)

-

2

4

11,



lh la metric study conducted before the Metric Act of 1975, it wai

concluded tha't large organization(tended to be more favorable toward

adoption of metrics than small companies (U.S. Commerce Department,

1971.) Thusfar, this conclusion seems to have held true. Large com-
.

mites, such as Ford; Catepilar Tractot and. General Motors, began
*

changing to metric sized parts in'the early 70's. Other large compa-,

nies have followed the lead (3M Company, 1978.). Small bus'inessef have
4.

exhibited mclie resistance. In a study by ferry Wise (1979) in Elizabeth-
/\,

town, Kentucky, seventy-eight 478) percent of small companies surveyed

said they were not using metric measurement, and many stated that they

wwOuld do so only if forced by legislation,. This study is reinforc.ed

by the GAO report (1978, p. 11) that states "...pore (small b,usinesses)

.believe the disadvantages out-weigh the advantages for theafirms."

ss

In a survey of ninety-nine (99) large and small_comphies in Ken-

tucky, the Department of Education (1977) found that twenty-nine (29)

companies were not chaving to metMc mea'surement., Four (4) percent

'said their companies had progressed toward complete conveftton. Most
4

of the companies.,l'eaned tdward responses that indicated they were not

converting. The small company resistance might have had an influence

on results of the survey. If sot this would have idiplications for

- industry commitment to metrics in urban and rural areas. Since

most large comp'antes are located near urban areas, it might appear tihat

1.4

urban industry is more committed to metric m surement. 'Likewise, rural

area industry might seem opposed to the id

ferent measuring system.

3

f

hanging over to a dir- -
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It has-been theorizedthat industriei selling producis in countries
,

: that use metric Measurements,are more'likely to accept and produce metric

sized products (U.S. Department of Cbmm&ce, r§7l.) Perhaps this is the

reason why, t e build Aing tradesndustry has not.changed to metrics, while
.

the automoti e industry has made siOlificant progres§ (GAO report, 3M,

The Center for Vocational Educatton):.: Other industries seem to very in

AheirInvolvement.in foreign matkets,and likewise, vary'in their commit-.
,

ment to' metrics changeover.

Because attitudes are vital in influencing behavior, the progress

of Metric changeover has probably been affected by attitudes of pro-.

ducers and cOnsumers. In a study originated by thq GAO -(1978, p. 34)

it was found that.:-

- Half the people from.the general publtc _believed they would nbt.bene7"; ..

fit from metrics.
.

. .
,

.
. .

- Twice as many people were opposed 'to metric conversion than supported
it

. . -.

16 thesefindings can be generalized,"a large number of people with var9-
.-.-

ing occupational responsibilities are opposel to metric conversion...This

point of view could provi e one explanation of why like businesses seem

, to vary in their plans to c ange to metrics.
;

The literature and research portrayed a confusing picture pf what in-

dustries were changing to metric measurement. Likewise,.rates,of progress

for GduStries already committed were difficult.6 access. .Gengral Motors

in the mid-70's gaveidetailed reports of progress in foliowirib their'con-

I
version plans.' A few other reports of industry progress were 'Iodated.

1
Ik
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Howevey, moSt companies do not advertise what they are doing about met-

rics. It could be concluded that the majority of buiinesses have no .

I.

plan of action. The Kentucky State DepaVIment of Education (1977) found'

that eighty-Ma4)-percent of twenty-nine (29) surveyed 'companies,hati

no target date for complete conversion' The GoVernmentActourtti_ng'Office14k'a. .

,

.

(19781 somewhat:suppor this:finding. They stated that tountries can-

verting to metrics le'a ed from experiencethat an overall target:date

must.bp mandated by governm if, conversion 4 to become reality. This

implied that mandated target'dates force industry to,plao and; ca.i4r6miit
*

conversion in an oedeiied fiihion. Ait this time:, it Opears thlgt t.Orii. rate

of changeover is rattier unpredi.Ctable,-and yaries from industry to in- *

dustri.. ,

Findings in research and literature indicate that vocational teach-

may have a difficult time in generalyzing about-inCiustry commitment
.

to metrics. Tiviaillingness and rate of change seem to be affected by .

busineSs climates', location o trade markets, size of industries; at well.

as pro and con attitudes. De ermining what types.of tasks workers pet.--

form in a particular industry may.be much easier than findin4-.out wtiat.

metric measurements.are made.in accalplishing the tisks.

If teachers could find aut what other teacher& were,do4ng, tht in- .

formation would help them makrmetric conversion decisions. There was

/'
some information available that is evidence of an availability of assis-,

tance. V-TECS catalogs-of objectives (1979). and approved equipment lists

from the Kentucky Depaartment of Education (1979) contain listings of met-

rio tooli and equipment. TeacheriAere involved in the development of

4

I ra
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-* these listings. - In addition, descriptions pf numeroui workshops ana Cop-P\ ,0 .4 P - :. * 1 . .

.. , feeenees that-included metrfc ses$ions were found. There.was no evidence
. .

.

. w .

, ..

- that Kentucky Votational Teathers aretakih, %Vantage of the tielp.
-.

.
, , ...., .,

. From aviilable inforMation, it 'mugt be c6ncluded that'it'iS difficult ss
,

.
I. ;

to decide what to/teach. Some arttaes (Jackman, 1976, Ackair, 1977.1

Lindb,pcb,. 1975, end-others} discuss-Aat heeds to be named lw specific.

programs' if teachers decide to totally convert to metrfc measurement.

The Center for Vocational Education (1978) published another type of

material. Metric instructio4/1 modules from the Center for over fifteen

(15) vocational areas were designed to meet measurement needs 6f students.
*

All of the located materials,confain valuable information. However,

they do have limitations. The information does not-guide the teacher as

to the steps to,take to decide teaChin.g content and-the depth of Instruc-

tion that should be selected to maintain relevant educafion.
4

. In conClusion,-the research and literature did not help us to answer

our questions about metric changeover. It was and still is dffficult to

lassess where industry is and where they are going in converting to met-

rics. It is equally difficult to decide what vocati6nal.teachers are

dbing and what they should be doing to properly train students in metric

fileasurement.

Scope of the Proliect

The project was designed to be of immediate and long-range assis-

tance to teachers in their efforts to cope with metric measurement. Thus,
e.

input was needed frzom many sources% to make final outcomes relevant.'



Every effort\was made.to Include input *from industry. ,A teering Committee

%participated in making timely prOect.decisions. Teachers were asked to

participate in developing and perfecting ,produgts used by .teachers. Thet
ft ,4r 1.

State Vepartment of Edupation, Vocationil Region, and JeffersonoCount*.

-. administrative personnel added much to the quality of the project. Four
T

'(-4). vocational regions were involved. Several out-of-state consultants

were asked to Provide additional information. In essence, as time, tlinds,

and energies allowed, all persons and organizations that 'could assist

were askedto participate.

As information from the yiterature was evaluated, it became apparent

A
trii-Ttcretitifirt-Fics wOUTU FATVe.to be made from program area to

-program area. Thus, the pro3ect was designed to work with a managable

group of i/rogram's. Ten -(10) occupational,trainiqp areas were selected

by the §teering. Committee as a focus,of the project.

During the literature search, materials were purctlased to be used

anofrdsplayed in-workshops.

The project was lipited to Jefferson County and Vocatioaal Region 6,

'along with three (3) other vocational regions. Workshops were offered

in all four (4) regions.

ACTIVITIES AND ACCOMPLISHMENTS-
, s

PrOlem

The research and literature section support the position that voca-
-

tional teachers m 4 t look'closely at industries'related.to their training'

7

7
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,to'determine how metric demversion is,progretsing. Since there are many
v .

variables associated with industr1l, convelftsion, it is1 n9cessary to use.4

: the 0est method to stivity.industry 'About metrit,changes. Tlig next-step

1.1 is tb,decide what should belincldd4d in the training. Then, teachers
r

have to decide on itimediate and 107-range chAnges to 'match predicted.

ihdustrial conversion. These changes must consider:- curriculum re-

vision, modifying and/or purchasing new equipment and t9b1S, and ordsr-

ing additional supplies. A very complete plan must be developed to in-

clude all necessary instructional cOnsiderations.

A noted vocational educatbr, Rupert Evans (1974) said, "Obvi4usly

you must learn what SI (metrics) is; and is Rot, before you can begin

to thstaIrtt'iWyOue-lbOratOries' ahd ferd-ch-11 to your students.'

This.statement supports the idea that teachers need professional develop-

ment experiences in metrics in order to be able to make and illiplement

realistic d sions. These experiences must include awareness of the -

total metric system, along with in-depth training in aspects of mItrics'

needed for specific training areas.

Influences of attitudes in relation to the success of metric con-
\

version have long been discussed. Attitudes were also an important fac-
_,

4- tor in,this project. Sincel.the project was designed to assist teachers,

attitudes about metric measurement
,1

were strong dete7iiners as to whether

/
.

or not teachers would participate and accept help. Mark Headrick (1976)

assessed the attitudes of over 24,000 vol,ptionai and technical teachers

in'Missouri. He found favorable attitudes toward conversion to metrics.

/,
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.Us.ing!the relults.ot.ftlis,studY,"we liii,ght have assumed:.that teachersN . .
. ,

would t) Very rtcerAive to the project. Howqver, because of the impor-- . , i
.

tanoe of atti tudes in reaH Hng pt4oject 'sucOss ,* this 441s \in ai-ea of -.

'corOwn in planning ahd implementing.all abfivities.
a .

Thus, the problems became apparent, Voeational teachers heeded

assistance in copinl with metric conversion. -They needed help in dis-

covering the best way to fipd out what industry is' doing at the present

and in the future. Assistance was needed in deciding wflat metric tools,

ewipment, and measurements should.be Integrated into vocational in-

struction. Teachers needed professional development activitig to as-
.

,-11st them to
,

utilize obtained-lhformation. Some teaChers needed help.

in spcing the "good" in converting to metric measurement. In summary,

the problem and sub-probltm were:

Problem: What system can be used to help vocational \ achers meet

implications of metric conversion?

. "Sub-Problem: 'What can be done tb enhance positive attitudes of

vocational teachers toward'meqic conversion?

Methods'

The projectinvolved teachers, industry, and teacher education in

an organized effort to provide metric education. More specifically, the

.project resulted in' a system to assist individual teachers with:

4, 9

14;(11ct,ii-,;
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(1) identifying whayndus.try.is doing in sietrfts, (2) assissing.howt
1, .

vodational iirogrAms in specific Opcupationhl areas ompareeto'what.frT '...

,
, 1

.*.dustry is *ying-,.(3). Obtaining pecifit'metric4knowledgo, And skills,,A,
,

anZi:(4).171anning for '' bnvers'ion, when necessary.
. ,

.-4,- :

,,..

.
.

. .
4

.
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i LAterature Review:7_

I

4

a.

,
The f, irst step 4n the project was to conduct a literature review.

k This activity Wds divided into three steps: (1) to review literatufe,.
1

(2) to order literaCure to support project activities, and (3) to

deve;;Iop. a biVbgrephy of materia.10o.support project intents.
*

An extensive literature search was conducted. Metric literature.

from ERIC, AIM, ARM; CJE, and the Business PeriodicalS Index were re-
.

viewed. In addition, textbooule, goyernmftnt literature listings, artiCles,

references, andsoarious bibliographies Were searched for relevant
S.

ma.terials.

) pterature was,needed to support several differenl(activities. Dur-
,

ing the.instrument develoOent phase, several'awa'reness workshops were

offered. Variouslitqrature an4 Taterfals were purchased to support

these activities, As.a result ol the project, individualized metric

modu re Twinted to be distributed to four regions and selected tea-

cher"educatk.oJ institutions. LiteraturPw si purchased to be included,

with the 4dules. All purchased material are listed in Appendjx 21'

Ear.ly in the project, it was decidedthat liter:ature could serve

several purposes. .First, it was needed, ;upport activities, as

\
A

10

1.

-42
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,

.

previously mehtionerL .Seandly, literature provided inforolat ...t.iao
what happended in'induetr9 and vocational edugat*. Thecefore, the

, .

0 .. . .

.Search ;focused on finding.sourFes.that. could provide-,general'informatipn
.

f.
,

.

for seOral'project activities, and specific infoemation.that could bet

. disseminated to voeational teachers during workshops and other in-service

activitie;

Stqring_ Conviittee

.41

A Steering Commit was selected to be- representati've of education

and industry (see App x 3.) The Comittee bed three basic functios;

(1) to select ten vocational program areas that wolild be the,focus of

--'-----i)rgr,fert-nrtiviti-is-;--(19-to-se-leet-three-vorTttonat Teg1ons-;-.1 T1 --addtt ton-
A

P

to regton six, and (3) to evaluate project activities.
It\

InTorder tu select ten-(10) vocational program areas, the Committee%

considered various e0dence. A listing of programs in Region 6 was pro-
...

,vided. The Project Director discussed What had been found tn t:he litera-
,

toire, about vocational programs and industry conversion. Members of the

Committee shared information about programs in relation to metric measure-

ment needs. After lengthy discussion, ten program areas needing the most .

'assistance were selected. They were:.

Air Onditioning Food Service

Auto Body HorticUlture

Auto Mechanics Machine Shop,

Diesel Mechanic Small Engine

Drafting WOding

1.

.s

1
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Several factors were coltsid&ep when selecting three regions' for*

, fteld test. Each region was discussed in relation to: ()) the number

of-prpgrams in the region to the ten (10) selected as t#\he focus of the

Oojecti and IN, rural-urban charactertstil. Region 5, Eli7abothtovin;

Region,14, Lake Cumberland; and Region 15, Bluegrass; we're seleCted. (See

Appendi 4.) All of th0 regton.expressed a willingness to participate.

As part of the Steering Committee activities, Dr. John Peterson from
S.

The Ohio State University, The Center for Vocational Education was asked

to participate. Dr. Peterson was formeriy involved in the development

of metric instructiOnal materials foiP. Vocational programs. His past ex-

periences in organizing and carrying out actiVities were similar to what

-had-teen -Titannett-tor--ttrurimre-CCTReFeT6YeT7he liked to -f'o-eui. on

the process of the project, with options to look at products simiIvar to,

those developed in his project. The Acus.Of, flis efforts were'to help

improve overall project quality:

#

Needs Assessment.

The needs assessment activities-had a.two-'fold purpose. It was in-

tended toldevelop ways to involve vocationAl teachers and industry in a

cooperative effort to determine what industry was doing about metrics.

These ways or methods would be included in the system and recommended to

other vocational educators.. In addition, it was a prime purpose to gain

sufficient information to develop instruments that would measure what

metric tools and equipment were used, and what metric measurements were

made in vocational progehmi and industry.

12
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Nr

4

rd. "*.

A Metric Advisory Committe'e was hiected for eacOvocatio nal area

(se.e Ap-pendix- S. ) The number of teachers selected f9r the Committees aw
.Naries. The decision was made to allow,more than one to terve In a com-

.

ini ttee i f several ttlfachers volunteered:

A definite prob10 in the prOject was how to work with teacher to

devcillop listings .of equipment and measurementk. This prdblem w,as pre-

sented to the Steering Committee. They suggested that a college cripdit

course be implemented to assist teachers.to work with industry, with

the final outcome being the .desired listings. They also recommended
.

that, the project provide tuitipn a an incentive to participate. Tbis

idea was pursued b'y the project staff, but could not be realized because

of state department policy about tuition remiss ion. The final solution

was to work.with teachers during their planning period Or on their .own

time.

The project staff developed a listing of tools and equtpment, arid

Measurements frir e,aoil vocational area. #1.,he 'content of ttl,e listings Here

derived from: (1) official equipment lists froth the Department of

.' Cdtkation,-Frankfort,'(2) V-TECS catalog listings o! tools and 'equipment,

and 13) The Center for Vocational education Metric Modules. (See Appen-

d i x 6 for a simple of materials.)

A meeting was scheduled with each of ,th# .committees. Teachers were

requested%to bring program equipment lists. When the meetings were held,

the project' was explained. Then, the teachers' list was compared to a
e,

J1sting of tools and equipment prepared by the project staff. Rents

-

6,...

13



,

I 6 !
&

.

- that did not seem relevant-ft the program were deleted, X listing of.
-

measurements_wis assested for missing an4 eitra measut'ements: . After

going over t'N lists,, the shop wat visited 'and variout'tools, equipment,
. , . ' .

andrcorresponding measurements 6re discussed. 'This reiu1,90 in the'.

addition and deletfon of iddittonal items and measurements,

During each of the-meetings, the involvement of industry, in devel9p-

. ing lists vias discussed. Teachers were questioned about craft committee&

( .

and ove'rall rbelationships with industry. Suggestions were made by tqe.
3

project staff,as to how industry could be involved. Based.on the infor-

mation,'each committee was asked to survey industni, using the lists.
a

1 )
They were to do this in a waji that best fit uniquelelationships that

had been establishea by the teacter. Thus; when the lists were re-
. .

,turned, they should have included inputs from industry and vocational

teachers. k

Listings develpped 6y the Committee were Aelivered to frankfort for

review by the vocational equipment section of the Department of Education..

Vey were also grven to vocational teachers in Vocational Region 6 that

attended workshops. Teachers were encouraged to comment on any wording

that was not clear and to add and/or delete any items. All received

information-was used to arrive at finalized listings.

Instrument Development--

A recent AV JoUrnal article by Spillman and Bruce (1976) related

closely to'project Conditiohs. They said that the develepment Of

miterials is much easier tO accomplish than getting teachers to use
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them. This thought held true for many aspects.,ofthe project. Teachers
\ .

.lid not Automatically cqange.their points of 'view because'indi'vidualized

materia were-available or in-serviq educption. was prqvided. "Change

was onl)NKalized when teachers concluded there was a deiinite need to

upgrade themselves end their programs-to match what induStry wA doing.
=

The instrument seemed to'be 0 excellent vehicle to define upgrad-
.

in() needs of programs and teacffers. It was in/kended that the instrument

S.

would'utilize teacher ekperiences to find out what metrics-was needed
v r

and tilw it would be effectively utilized in vocational prograliis. To

realize the intent, a self...assessment in5lrunent waC fie 1113,1114:1eA___The..._____._....

teacher could use it to orginize thoughts, derive information from the
_V

restpts, and decide dhat should be done.

Data Analysis::

Once'the instruments were filled out in selected workshops, the

results were to be ttibulated and analyzed. The metric s0tus of teachers

and pnograms was to be determined. Tfie analysis was'to result,in supple-.

mentary information to the'instrument that could provide teachers'with

additional information fcbr decision-making,

'1 Third Party Evaluation-±

A third party evaluation was planned to evaluate the imOact of the

project. L.S. McKinneyd.*st Virginia Technical Institute, wN asked to

participate. fps background included a wide-range of experiences in

metrics education for vgd4tional teachers. Mr. McKinney had tested,

(



1

educaied, and assisted vocational leacherg td adapt to industrial inno-
«

1(
vations in illetrics. Because of his'eXpertise, he was asked to make an

in-depth assessment of the instrument and associated activities.

.Also, the Steering Committee evaluated the project. They completed
\

Ault

an instrument that was based on Mr. McKinney's evaluation and project

objectives.

.The evaluation from the Steering Committee and LS, McKinney were

.compared. Both Mr. McKinney and the Committee knew the evluations-

would be compared for commonalities and differences. The results were

used to consider,future metric activities,

Field Test and Review--

After instrument development and review in Region 6, the instrument

and, more importantly, the system were to be trie1 out.in the three

regions selected by the Steering Committee. Work.hops were chosen'as a

way to refine the system and assist teacheys'in upgrading.themselvds and :

their programs.

The workshops' were designed to provide makimumAssistance to tea ers

, .

who were ready to mak'e decisions about implementing metric measurement in" ,

heir-progrilms. Alongliith ditcussing program needs (tools1 equipment,
.

dleasureMents,) a portion of the workshops was.devoted to developing a

plan.for chvgeoyer. A large part of the workshop was desinged to pro-

vide dwareness experieites. There'were also'opportunities for teachers

to decide on further professional development needs.

16
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Professional Development

-

A matric education course was planned as part of the project. This

course was designed tb provide in-depth metric education for_vocational

teachers.

It was planned to cooperate with the professional development unit

to offer other activities.

RESULTS

Objectives were written to aim the,project towards developing a

system for pr ed urati nn Therefora,L44-rgs444-t4---Were-

discussed in terms of success in meeting objectives.

Objective -0

Review metric literature, including literature identified through

an.Eric search.

This objective was met. An extensive search was carried out over

the twelve (12) month period of the project.

Several bibliographies were discovered that could help educators

interested in implemeniing metrics. Metric Education, an annotated

Bibliography for Vocational, Technical and-Adults, Education (1974), and

The Metric System: A Bibliograohy of Instructional Materials (1975)

are worthy of mehtion. .Both documents a;se available upon request.

Objective 1.2 Order literature needed to support project activities.

.Literature was ordered and received. (See Appendix 2'for a list-
4

ing.) These materials were used frvuently in the project. The objective

was met.

1
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Along with supporting indiviidualized metric instruction, referencer ,

materials were displaYed At, each worki"hop../:Thadbers were encouraged to

look at the materials an* decide if any would be useful in their prOgraMs.

Although a great deal of care was taken.to make an attractive display,

teachers did,not give much attention to materials.

Objective 1.3 Develop a bibliography of materials rtlevant to the intents

of the project.

t
Three (3) documents were developed in the project. Metric Ref rences.

I
was an extensive listing compiled from a viriety of sources. This ocu-

ment was used as the basis for injore explicit listing titled Speetfic

Reference. The third document was a description of sixteen (16)

,articles titled Article Summaries. The total package of three (3)

documents was developed in an effort to be of most help to educators.

These can be examined in Appendix 7. The objective was realized:.

These documents were helpful during the project. They were also

used during several workshops. Teachers were encouraged to use them

to identify references that would be of assistance. There did not seem

to be a great deal of enthusiasn'i.from .ty teachers about the availability

of the documents.

Objective 2.1 Select a Steering Committed?

ThOteering Committee was selected, thus the objective. was met.

It was ibtended have the Steering Committee i.epresentative of

industry and education: All of the educators agreed to participate.

It was more difficult to find members from industry that could
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participate.. Many persons WereContacted, all Tiefud be,cause they had *

other commitm-ents when meetings weresspeduled. Finally, Mr. Fraiirk Buckler,

Region 6, ca:Ille to the rescue. He gontafied numerous people from industry

and lOcated an industry person for the Steering Committeo.

Tfc'e cooperation of the Committee was- fantastic. Good fdeas were

generated and used as the basis.for many project decisions.

4

Obj.ective 2.2 Select ten (10) vocational program areas as the focus.of

' the. projr;:.t t .

Jen (16)(vocationa1.areas were selected-by t

Thekljecti'vp was met.

Steering Committee.

In the first few workshops, participation was qted to Olose from

the ten (10) vocational areas. However, at th0 urging of several regional

directors, teachers from all vocational arzeas were allowed to attend

several workshops. Tab-Pe 1 gives a breakdown of ntimbers.of participants

by vocational training areas. *

Et is *portant tO note that regional directors iitade the requests

after teachers asked if they could attend. Evidently, teachers in many

vocational areas perteived the need to adjust to Metric measurement and

were looking for ways to Meet their needs.

Objctive 2.4 Select a Consultant to evaluate and make suggestions rela-

tive 0 project procedures./ "

v
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Table 1

NUMBER OF WORKSHOP PARTICIPANTS BY VOCATIONAL
TRAINING AREA

(N..115)

Training Area Number

Auto Mechanic 19

Machine Shop 16

Welding 12
/0

Health Careers

Auto Body . 6

HeAing and Air Conditioning 6

Carpentry',

ElectriCity/Electronics

6

6

Busfness and Office 6

Food Serfice 5

Aricraft Mechanics 5

Agricultu're 5

Drafting 3

,Home Economics 2

Diesel Mechanics 2

Appli'ance Repair 2

Small Engine 1

Distributive Education 1

Printing 1

Others (CoordinOors,-Counselor, 4
Aide)

°22P7



Dr. Peterson, of the Ohio State, University made many usefur sugges-

tions (see Appendix 8.) Table 2 list his main suggestions and responses

by the project staff. The objective was met.

Table 2 ,

, CONSULTANT MAIN SUGGESTIONS AND PROJECT RESPONSES

Suggestion 'Response

Make a more extensive literature
search.

Administer self-assessment in-
strument to sample groups..

4

Modify Scale 3 Shop conversion
to metrics.

4. Change title ofiScale 4.

5? Have a larger sample of teachers
complete Scale 1 & 2 lefore'
workshop.

6. 8egin workshops by having par-
- ticipants complete Scales,1

and 2.

7. Have small group discussion's in,
workshop ablut what needs to
be done.

8. Involve workshop parti.cipants'
by using meesurement activi-
ties.

21

1. Enlarged the scope of the
search.

2. Use workshop participants as
sample grobps.

Modified Scale 3.

4. Title was adequate as selected.,

5. Good idea for a future project.

Restructured workshops to re-
flect suggestion.

7. Restructured workshops to re-
flect suggestion.

RestN&ured wOrkshops to re-
flect suggestion.
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Obpactive 3.1 Select a Metric Advisory Committee.

A Convnittee for each of the ten (10) areas was selected.. The ob-

jective was met.

The Commitees of:teachers, as a whole, were very cooperative and

patient with the project staff. However, it isAhe 44nion of the Pr6-

ject Director that muth more could havebeen accomolfthed--i-f -teachers
r.

had been giverrmore time and incentives to participate. It was difficult

to accomplish every,thing that had to be'done when tilme was limited and

teachers,' could not see immediate benefits:

It was interesting to note the attitudes of teachers toward metrics.k.

Most of the teachers were very enthusiastic 'And expressed tAe belief

that--metrics is here;-we need to adjust to it. One teacher, in.particu-

lar, had a dtherent view.. The teacher lectured the Project Director
rg.

about the evils of the metrtc changeover-and why ft Would not affect

the particular oocupotion. to check this out, the Project Director talked

with sever-al teachers of the same vocational area: They disputed this

view. The teachers said metric measurement was bedcithming common in the

occupation and should be included in the training.' Ihis difference of

viewpoint was observed many times during the.project.' Ther4 didn't seem

to be many participants that had no opinion about metric measurement.

Either it was expressed as a necessity or eventualqy and accepted or

criticized and rejected.

ObjeCtive '3.2 Develop-a listing of metric measurements tpat are being

made in industry atthe present time.

22
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Objective 3.3 DeVelop aiiisting of inetric tools and equipment needed to

advt to the present state of metrics in tndustry.

tistings of matric measurements (Scale 2), and tools and equipment

(Scale l) were developed. They may or may not be representatfve of What

is going on in industry. The objectives 3.2 and 1.3 were partiallrac-

COMpliShed.

This was the most difficult part of the project: When the projett

was planned, the Project Director assumed that working with industry

(/
WOli 1 d

dustry. Yet, numerous'inethods were-tried with questiOnable success.

It was intended that Metric Advisory Committees of teachers' could

obtain inaustry input form their Program Craft or Advisory Committees.

Yet, wheti, this was proposed the idea was not accepted.. Some said they

had not yet formed a committee. Others stated that their meetings would

not be held unt0 late spring. 'To expand on this, the same idea was

proposed to teachers in two (2) workshops. Again, there Were no posi-

tive responses. For some reason, teachers were not enthusiastic'about

assisting the Project Director by using their Advisory Committees to

obtain metric information.

Several ideas about working with industry were expressed to teachers,

such.as having upgrade classes or workers kt professional meetings corn-.

plete instruments. Some teachers agreed to assist in this manner and

were provided instruments. However, there were not enough returned to

include information in the report.

S.
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There may have been a good reason why teachers were not excited

about ,obtaining metricinformation directly from inddstry. ,Many teachers

said they.had"been observing industry and knew what progress they.were

making. If this was true for all ten (10) vocational areas?then, teacher

input did represent what is happening in industry.

Oblective_232 4 Develop a projeCtion of the rate of progress of industry
z,

during the remaining years Of the ten (10) year voluntary thiversion

period.

The projection for the rate of industrial progresl.for each of the

areas was developed from instruments. Since there

was no direct'industrial
involvement, as planned, the objective must be

rated as partially accomplished.

Objective 421 Develop a metrics self-assessment instruOnt that meaiures:

(I) metric pmfessional development needs, and (2) program metric needs.

Two (2) scale instruments for ten (10) voca6onal areas were developed.

The 'objective was accomplished_ (See Appendix 9.)

In addition to Scales 1 and 2, Seales 3 and 4 were developed,to.as-

sist teachers'in planning to meet program and individual needs. Scales

3 anti 4 were used in workshops and are not considered part of the instru-

ment.;However, a sample of the scales are included in Appendix 10. ,

0b4ect1ve_5J Analyze data to determMie the metric status in Comparison

to industry of the ten (10) selected vocational ireas.
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Data was analyzed to determine the status of two (2) vocatior,a1 pro:

grams. It was not possible to compare the results to industry. There

were not enoUgh participand to analyze all ten (10)ereas. The objective

was noi met.

It was.proplsed that ten (10) vocational areas be selected early in

the project: Because the arets were so different, it was necessary to .

develop an instrument for each area. This was accomplished. The decision

was also made to collect data in scheduled workshops, after instruments

were refined.

Decisions 6 develop ten (10) instruments, and collect data in

workshops,ivere best in terms of the main purpose qf.the projectn-to de-

velop.an educational system. They were also maae to provide the optimUm

way to develop and perfect ten (10).instruments. However, these ddcisions

were arrived at' with the knowledge that workshop attendance had to be

large ib order to collect sufficient data. It was predicted that teachers

X

in the ten (10) occupational areas would see the need for the workshops

Wnd attend. 'This cf4not happen. Workshop atteance was not sufficient

,to allow data collection and analysis in the ten (10 arebs. Additional

informátion was not developed because of the limited sample.

Only sixtyrseven (67) teachers. completed Scales 1 and 2. (See Table

3.) This was not enough to generalize findings to largei.. populations of

vpcational teachers in Kentucky. Thus,,conclusions were presented in

relation to the group that dompleted the instrument.

a
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Note in Table 3 that fewer teachers completed Scales 3 'and 4 than
1 and 2. Thil was true, because Scales 3 and 4 could not be used in

,several workshops, because of time limitations. The planned workshoPs
. ,were twelve (12) hours in duration. One Workshop was three (3) hours

long, several were completed in six (6) hours.

Table 4 summarizes some information(from teachers of eight (8)
-

different vocational areas. Note that teichers from three (3) of the
areas responded that no metric measurements were being made in their
programs. In four (4) program' areas, there were no metric

t.
.
fed-as used now. let, every program area except Small Engines, said
metric were needed nOW.

For more complete listings of Scale responses, see Appendix 11.

Auto Mechanic Programs have long been recognized for rapidly adapt-
ing fo metric conversion. The data from participants (Table 5), seemed
to support thisrecognition. etver twenty-five .(25) Oercent-of the.

teachers saidthey.thade some eleven (11) different metric measurements.
Ten (10) different"types.of metric items were used. Fifteen (15) types
of metric items were checked as being needed,now.

In addition, metriC
books were listed by 'three (3) teachers. Note that listed items were
small and fairly inexpensive. No, rge equipment were apParently needed.

26
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TABLE 3

NUMBrRS OF INSTRUMENT COMPLETERS BY VOCATIONAL AREAS

NUMBER, OF -* COMPL k S

Vocational
Area .

, '(N=67)
Metric Items
(Scale 1)

. . 4

(N=67)
. Metric Measurements

iScale 2)

4
.

(N=43)
Metric Equipment
Needs (Scale 3)

2
4

, \ (N=40)

iietriV Professional

jleveroPment Needs(cale

, 1
Air Conditioning

Auto Body 6 . , 6 4 3

Auto Mechanic'
,

17 17 9 10\

-1-

2

.......... ... .. .

2 s, .

Drafting
. .

2 2 _ 2- 2

Food Service 3,
_

3 6 : , 6

._
Haticulture . , 5 5 3 1

.

........_

Machine Shop
0

-16 16
,

8
,

,
.7

.

Small Ermine.
. 0 0

....

Welding
, .

.

12
/

12
.

-7'

,

7
IL
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IABLE 4 -

TEACHER RESPONSES FROM EIGHT (8) VOCATIONAL TRAINING AREAS

METRIC MEASUREMENTS AND ITEMS

Training Area
,

Number (N) of
ments Made

N of TeaChers
Responding

Metrid Measure-
Now

N. of Different

'leasurements -

Number (N)
Died'Now

N Clr-

Teachers
Responding

of Mètric;Jtems

N of Different
Items

Number (N)
e

Needed

If of
Teachers

.Responding

of Metric
Now

N of Dif-
ferent Items'

Weleng- ..._ .....

lY

Auto Body
,

6 0
, 6 0 4 9

Diesel Mechanic 2 0 2. 0 ""1,2 7

Air Conditioning 4 3 4 Q 2 5 n

Drafting *2 , 0 2
,

6
.

Food Service 3 3,* 5 _ 5 7

Horticulture 5 30 5 2 3 , &

Small Engines 0 0 0 0 1 0

,

.

3 34 _

.

25
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TABLE 5
.............. .......

AUtO,MECHANICS

METRIC MEASUOEMENTS AND.ITEMS

. . .... ......

Metric Measurement* Made Now By Over
2,5% of Teachers

N=17

MeasUrement

Spark Plug Gap

Torque, A Fitting

Sgatt"wr-lrirefifEre--.

Crankshaft Main Journal
Size

Valve Clpacance

Ring Crearance

'Piston "Diameter

Piston Bore

Stroke Of A Piston

Diameter Of A Camshaft

Bore Of A Cylinder

Metric Items Used Now By Over.
25% of Teachers

N=17

Metric Items Needed Now By
Over 25% of Teachers

N-9

Item

Open End Wrenches

Box Wrenches

A (6T Socket Set

(6) Feeler Gauge

Midget Metric Wrenches

Air ImpaceWrench With
Metric Sockets

Assorted Metric Hardware
(Hex, Nuts, Washers,
Screws, etc.)

Drifl Bits

Distributors Wrench

. .

(7)

Ijem

Torque Wrenches

Temperature Measuring,
.444,pment W.V.+ -V- 1144 .....

Calipers (6)

Pressure Gauges (0)

Drill Bits (5).

Box, End Wrenches (5)

Impact Wrench Sockets (5)

Nut Drivers, (4)

"Hex Key (4)

Socket Sets (44)

Tap and Die Set t (3)

Measurinq Tapes ,(3)

Pressure Testor. (3)

Book* (3)



In Table 6, machine shop teacher response& were listed. Over twenty-

five (25) percent of the teachers chefked the metric'measurement of screw

and bolt lengths and diameters. Yet, some eight (8) Metric items'were

useb by teachers. These itamt seam to have greater meaturament poten-

tial than the one listed measurement. The six (6) teachers indicated the

immediate need for sixteen (16) different metric items.

Scale 3 of the instrument dealt with what metric items are needed ,

....
now -411-Afte...neXt-SeVerlitYglig mid sometime )41 The -future . Resul ts of

,A

this scale for al) areas can be observed in Tables 3-6.

Teachers must be familiar with.the metrtesystem if they are to into-,

P

grate it in their programs. Table 7-lists the reSults of 'asking teachers
,Jk.

r-
what in-depth metric extleriences they need right nowt) do an effectiVe .

job of preparing student's for the worla of work. Over fifty (60) percent

checked that they need.professional deielopment in length, area, volume,

temperature, tnd pressure. Almost fifty (50) percent indicated masslwas

"ran important metric area. Velocity:and energ4jric 'measurement wet;

checked by a near majority of the teachers in auto mechanics, diesel

mechanics, and auto body:.

Objective 2.3 Evaluate Project Activities (Steering Committee.)

A.

Objective 6.1 Select a third party evaluator to assess the impact of the

instrument and associated project activities to meet the metric needs of

vocational teachers and programs.

It was decided to use two:(2) third,party evaluators and compare

the i'esults of,theeveluation for likenesses and differences. 'This wa$

accomplished. Both objectives were met.

4 1)
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TABLE 6

. MACHINE SHOP

METRIC MEASUREMENTS AN

Metric Measurements Made NOW By
Over 25% Of The Teachers

Ni=l6'

Metric Items Used Now By
Over 25% Of The Teachers

'N=16.

Metric Items Needed Now 8y
Over 25%.0f The Teachers

N*6

Measurement
,

N
t

Item N Item N

.

Screw and Bolt Lengths and
Diameter l':.1,

.

,

.

.

_

,

,

,

.
,

.

4,

,

k

.(6)

.

,

,

,

Scales

Mex'Key Sets ". .

Lath With Metric Adjust-
erk Capabilities

Tap and Die Set

Calipers

Micrometer

Vertical Milling Machine
With Metric Adjustment.
Capabilities

.Screw Thread'Gauge

.

, .

. . .

,

,

t .

(8)

(7)

(7)

(6)

(6)

(6)

(5)

(5)

Assorted Hardware

Micrometers

Socket Sets

Open End Wrenches

Nut Drivers

Tap and Die Set

,

Calipers

FtrierGauge
.

Box End WrencheS

Allen Wrenches ,

Drills and Reamers

Screw Thread Gauge .,

Metre Tape

,Punches

Height Gauge

Seales ,

,
,

(6)

(6)

(6)

(6)

(6)

(5)

(5),

(5)

-.(5)

( 5)

(5)

(4)

(4)

,(2)

(2)

(2Y,



TABLE 7

METRIC PROFiSSIONAL DEVELOPMENT NEEDS

TEACHERS IN 9 VOCATIONAL AREAS
(N=43)

Training Area

WUMBER:. OF..T
Otss

scACH,ERS
Temperature

N-

'Pressure

fED,I .N

Velocity

G'

Energy
* Lfigth Area 'Volume..

Air Conditiwifng
, (N=1)

0 0 0 1 0 0 0

Auto Body
(N=3)

3

.._

,

3

,

2 4!

Auto Mechanic
(N=10)

. 8 4 6 4

.

. 4

Kesel Mechanic _ 2 2 2 2 2 2 2 2
.

Drafking 1 1 1

.

0
,

, 1
,

0 ,

,

Food Servite.
(N=6)

2 2 : 1 2

.

1 0

.

2
.

Horticulturs
(N..1) .

0

-
0

.

_

0 ,

.

0 , ,
,

0 .

...
A

_

Machine Shop
-fN..7) .

.6 6 6

_._

6
/

.6
,

1
. 0

.

Welding
(N=7)

9

...

7

0

5
,

0 0

,

6

,

0
._-.

.

.9

0

A

8

0
. /

0'
Small ERgine

R=1

TOTAL 30 24 25 21 27 34
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Mr. L.S. McKinney from West Virginia Technical Institute was the

"outside" third party evaluator. Table B list main aluation

points. Ste Appendix 12 for the complete'report.

The Steering Committee was asked to be the third party evalUator

from "inside" thwrojett. They were asked to complete an,evaluation
1*

instrument (see Appendix 13 for instillment and complete results of the

evaluation.) The results of the evaluation are summarized in Table 9.

TABLE 8'

SUMMARIZATION OF THE 3RD PARTY EVALUATION
(L.S. MCKINNEY)

Strengths

1. SelMassessment instruments for, ten (10) occupational areas
were developed.

2. Provisions for professional development activities were planned.-
(Objective 8.1 - 8.3.)

3., Scope"of literature review was broad.

4. Used a variety of resources in the devdlopment of the instrument
scale.

5. Used workshops to refine and validate instrUments°.

6. Projected plans for working with business and indUstry were good.

7. Provisions for metric awareness experiences in workshops.
1--

8. Testing-in rural as well as non-rural areas.

9. Development of a system that is congruent with sound vocation 1
principles.

Weaknesses

1. Limited literature tsearch.

2. Limited involvement of business, and industry.

3. Limited number of teachers involved in the instrument,develop-
,

ment.

4. 6mited information about the rate of metric chalige in industry.

5. No credit for workshops (deterrant to participation).

33
.....
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TABLE 9WA!

SimMARIZATION OF THE 3RD PARTY EVAWATION
(6 STEERING COMMITTEE MEMBERS) I .

Evaluation Sbatement

1. There was an adecivate literature review.

2. Purchased literature was sufficient in quality-
and quantity.

Reference material listtngs will be helpful,

4, Steering Committee was representative of 'Indus:try
and education.

5. The'ten vocational areas were good choices.

6. Suggestions by the Consultant resulted in improved
project quality.

7. Metrics Advisory Committees (Teacher*CommitteeS) are
representative of education and industry.

a

8. Metric measurement listings (Scale 1) are repre-
sentative of industry changes.

9. The listing of metric tools and equiplient is repre-
sentative of needed changes.

bp. Listings are sufficient to predict industrial.' rate
of progress.

F

1T., The self-assessMent instruments are sufficient.

12. Data will hlp determine the metric statth of voca-
, tional programa.

.11

J

Tended To Notlear Tended
Agree Indication Disagre



TABLE 9 (CONTINUED)

SUMAARIZATION OF THE 3RD PARTY EVALUATION
(6 STEERING COMMITTEE MEMBERS)

Evaluation Statement

13. The'.three selected regions-were good choices.

14. The workshop increased metric awareness and enhanced
program planning.

15. The plan for.offering metrics courses is good.

164* Copigs of the instruments and modules will be helpful
to regions.

17. There was sufficient cooperation with the professional
development unit.'1'

, COMMENTS

Needed more industrial input (2 members)

. Need to continue program

Need to cOtinue workshops (2 members)
.,

Continue follow-Up and evaluation Of programs%

0

4 '

1

Tended To Nd Clear Tended

4,

vi

vi



The Steering Committee,seemed to be very supportive of the project

in all aspects, except business and industry ilivolvement. This-was also

a weakness listed by Mr. McKinney (#2 an0 #4.) Other weaknesses listed

by Mr. McKinney (#1, #3, and #5) were areas that the SteeripaoMmittee

discussed and arrived at project decisions earlier in the project.

Objective 7.1 Select three (3) regions to field test the system for

providing metrics education.

Three (3) regions were selected for field test. Workslps were used

to carry-out field test. The objective w#s met.

Because of time limitations in workshops, it was not.possible tb

field test the total system. Much more time was neCessary to develop'

strategie's for helping teachers to work with business and industry.

After experimentation in early, workshops, an agenda was developed

for delivering part of the system. An agenda and workshop mpterials are

located in Appendix 14.

Objective 7.2 Conduct a two-day credit workshop in each cif the four.

Agions.

'Some workshops Were offered for less Xhan'two days. College credit

was not available for participation in workshops. Six (6) workshops

were offered instead of the four (4)Ahat were planned. The objective

was not met.



TABLE 9 (CONTINUED)

SUMMARIZAION OF THE 3RD PARTY EVALUATION
(6 S EERING COMMITTEE MEMBERS)

Tended To No Clear Tended
Evaluatioh Statement,

1.3. The three selected regions were good choices.

14. The workshop increased metric awareness and enhanced
pro4ram planning.

15. The plan for offering metrics cours'es iS.good.

16. Copies of the instruments and Modules will be helpful
to regions.

17! There was sufficient
OP

cooperation with the professional
development unit.

COMMENfS

Needed more indystrial input (2 members)

Need to continue program

Need to continue workshops (2 members)

Continue follow-up and evaluation of programs7

It

4 9

VI

VI

4
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The Steering Committee seemed CI be verY supportive of the project

in all aspects, except business and industry.involvement. This was also

i weakness listed by Mr. McKinney (#2 ancyt4.) Other weakeesses listed

by Mr. McKinney (#1, #3, and #5) were areas that the Steering Committee

discussy and arrived ,at project decisi9ns earlier in the project.

Objective 7.1 *Select three (3) regions to field test the system for

providing metrics education.
St

Three (3) regions were selected for field test. Workshops were used

to carry-out field test. The objective was met.

Because of time limitations in woilcshops, it was not pOssible to

field test the total system. Much more time was necessari to develop

strdtegies for helping teachers to work with business and industry.

'After experimentation in early workshops, an,agenda was developed

for delivering part of the system. An agenda and workshop materials are

located in Appendix 14.

A

Objecttve 7.2 Conduct a two-day credit workshop in each of the four

regions.

Some workshops were offered for less than two days.. College credit

was.not available for participation in workshops. ,Six (6) workshops

were offered instead of the four (4) that)were planned. The objective

was not met.

50 36
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In thd project prOposal, three (3) workshops were planned in addi-
6

tion to the Region 6 workshop. Because of teacher interest, six (6) work-

shops were offered. Two (2) wdre used to refine the instruments, four ft)

were used to collect data.

A two-day - six (6) hour a day workshop was planned. However, be-

cause of scheduling difficulties, the length of several workshops was
4

al,tered. In Lexington, (Blue4rass region) and Flizaliethtown, two-day

six (6) hour a day workshops were implemented. In Somerset (Cumberland

region). a three.(3) hour workshop.was offered. At Bullitt and Shelby

Countiet (Region 6), one-day workshops were iMplemented.

..an incentive for attending workshops, it was,planned .to award

college credit. Yet, upon closer examination the content and length

of workshops didn't meet C011ege course criteria. In the Bluegrass

Regional workshop, two (2) continuing education credits were awarded.

They were not available in remaining workshops because the duration of

these workshops was Much shorter.

When structuring workshops, the staff was concerned that teachers

woLifd not do thd activities because they Were unrelated to measurements

made in specific vocational areas. Also, activities were designed to

prqvide an awareness of metrics, and not in-depth knowledges. For a

person with a great deal of experience in metric measurement, the work-

shop would probably not be relevant to needs. The information in

Table )9 gives information related to these concerns. About seventy

(70) percent of the seventy-nine (79) participants t6ought the objectives

37



44.

were realistic (question 2.) Over fifty (50) percent agreed with the

objectives, believed activities met their needs, and thought the outcomes

were valuable (questions 05, 07, and 08.)

There was a concern as the project evolved that reducing the time

of a workshop would limit the opportunity to work with teachers on the

total system for providips metric education. This concern became reality.

In one-day workshopi, teachers were asked to complete Scale 1 and 2 of

the instrument. Then, they compYetid a limited number of awaren,pe

activities. There ;as very little time to discuss specific programs,

and no time to work with teachers to plan for a metric changeover.

Although no mention was made of what they Missed, teacherO seemed to be

aware that more was needed. On the comments section of the evaluation,-

statements were made such as: should have more time, need to relate

metric to yividual programs, and should have another workshop to help

teachers of specific vocational areas.

One workshop had a large number of participants (around 50). All

activities were set up in a large room. It was intended that teachers

would break into small groups and work on activities for about three (3)

hdurs. This did not work out sas well as it was planned. The some fifty

'(50) activities may have wierwhelmed teachers, or the lack of discussion

and planning might have been dis.couraging. For Whateyer reawn, some of

the participants were obviously unhappy. The evaluations reflected this

feeling. 'There were no indications from the eviltiations that explafned

why the workshop did(not meet their expectations.

38
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TABLE 10

EVALUATION'RESPONSES OF WORKSHOP PARTICIPANTS (Ns74)

s
i Strongly Un-

a
Dis- Strongly

Sfr tatements ,

Agree Agree decided agree Disagree )....
.

1. The purposes of Ow
acItivity were clear

me/tel

2. The objectives of this
activity were not rea-
listic

3, Specific purposkmade it
easy to work efficiently.

4. The participants accepted
the purposes of this ac-
tivity

it 5. The objectives of this ac-
tivity were not the same
as my objectives

6. I didn't learn anything
new

7. The outcome of this ac-
tivity was valuable to
me

8. The activity did not meet
my needs

,

1

91 We did not relate theory
tO practice

10. The schedule wis too
hxed

11., The group discussions were
/ excellent

38 34

,3 ,

.

11 10

33 42 4

1

,

26 45 7

5 20 14

5 4

__--
_,/7

,

19 43 8

1 12 16

0
. 8

4 5

17 50 12

39

33 . 22

2

1 2

30 13

.

36
.

35

11 4

32 25
,

40 36

46 19
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One observation was made durinir the workshops by the, Project Director."

Participants who believed there Wbf i heed for metric conversion in their

programs and wanted assistance were very receptive 'to workshop activitiesi,

They went ibove and beyond what was called for. These person asked
.

questions, searched for answers in the literature, and shared information

with other participants. ConVtrsely, a smell number of participants didn't

set any need for metrics and thought they were required to be there. These'
ste

persons were not receptiye to any activity. Their lack of participation

seemed to dampen the enthusiasm of other participants.

'Objective 8.1 Offer4OVT 520 (1-5 credit hbdrs). to melt the"metric needs

of teachers In the four regions.

The ILsoject. Director offered a course in metric education for

Region 6 educatorOduring the Fall, 4979 semester. See Appendix 15 #or

more information. Courses are not being. offered in the other three regions.

The objective was not met.

The workshops were part of the planned.professi6nal development. How-
,

eVer, in twelve (12) hours teachers could not gain necessary knowledges

to work with,4111 areas,of metrics retated to their programs. Thus, a

metric edupation course was developed. Sixteen (16) individua1ize9 modules

developed by Crosby and McKinney (1978) were used.'as the basis f instruc-
,

tion (see Appendix 16.)

It vas planned to offer the course as an individualized metric course.

in .each of the four (4) regions 'where workshops were scheduled. However,

this was rfot possible. With the decision by the Councfl on Higher Educe-

tion, the responsibilitIkec t the University of Louisville are in four (4)



-

counties within the boundary of Vocational Region 6. It ii the policy of

the University to stay within the defined boundary. Additionally, it be-

.

came obVious to,the Project Director that management Of the course in

four (4), regions_would not be possible. It Was necessary to comes with
.,

ap"alternate plan.

During the pröject, several teacher e1uc6tors expressed interest in

the metric modules and course that was to be offered. As a result, the.

Project Director has planned to invite vocational teacher educators fromb

all state institutions to discus§ project'results and possibilities of

oflPing metric courses. Hopefully, all vocational teachers in the

four (4) regions will have metric courses available in the near future.

Objective 8.2 Deliver copies of the metric self-assessment instrUments

and a copy of individualized metric modules to each vocational region.

Some copies have been, delivered to regions at the date of the final.

report. Others will be mailed in the near future. This .objective was

considered met.

Objective 8.3 Notify the Profession'al Development Unit, Bureau of'Voca-
,

tional Education of project progress for the purpose of cooperating in

gther activittes.

Two of the workshops were hel4 as a result of cooperation with pro-

fessional development coordinators. Others are iflanned for the coming

ar: The objective was satisfied.

r.
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Summary

Of the nineteen (19) objectives in the project proposal, thirteen

(13) were satisfied, six (6) were not.

Four (4) of the objectives were not met because of the inebility of

the project to directly involve business and industry. The two (2) otger

objectives were not satisfactorily completed fore variety of reasons.

DISSEMINATION

Region 6' nd the three (3) regions selected for fi'eld test were given.
4 ..-..

a copy of the- inalized metric self-assessment instruments for ten (10)

areas. In algitton, results of the literature search, selected materials

from the workshops, and a set of metric individualrzed modules with support-

ing materials'Vrre elivered. A cover letter accompansied the materials.

This report was deliveredto'the Bureau of Vocational Edu-eation with
1%.

'the expectations that t would be shared with many interested eduCators

and non-educators in the U.S. The report will be'duplicated and mailed

to selected Persons and agencies. Alsb, the report availability was ad-

,vertised and is-ent upon request.

Many other dis'semination activities are planned. The meeting with

teacher educators is one form of dissemination. The plan to continue of-

.

fering EDVT 520 course (Metric Education) is an effor0t to distribute in-

formation. Several workshops will be offeed in the coming year. The

Project Director intends to write an article and revise the final report,

.as needed, to havekit included in the ERIC system. Other meetings and

attivities are in the discussiori stages with varicius persons in Vocational

Cducation." Every effort is being made to cutinue expandi knowledge about

metrics and implementation techniques to Meet evOlving implications of metric

measurements.

42
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CONCLUSIONS AND RECOMMENDATIONS

The purpose of this project vas to develop a system for/providing

vocational teachers with relevant metric educatton. This purpose i cluded

the'development and identification of materials to support and enhan

the system. lissemination activities were designed to provide possibili-
.

ties for using the system in Kentucky.

Based on all aspects of the.project, the following conclusions were

presented:

A

1. The system for proyiding melri education to vocational teachers
should be designed to meet nee s of individual teachers.

2. The system shouldlude:

(1) A survey of industry
FA pi-ogram needs assessment
Opportunities for awarenes& experiences
Planning for conversion to metrics

(5) Professional development offerings with in-depth content

The project was not successful in directly involving industry.

4. The self-assessment instrwnents stimulated teachers of the
ten (10) occupational areas to discuss metric tools, egu0-
ment, and measurements.

5. Workshops were effective to provide awareness experiences and
an atmosphere for planning (short and long-range.)

6. Metric awareness provided in workshops was needed by the
majority of participants.

Some teachers from vocational areas, other than the,t6 (10)
selected areas, were interested in knowing more,about metrics.

Mr
8. Vocational teachers selected for committees did not have the

time and/or energies to accomplish activities of the system
on their own time.

9. Displaying literature at workshopsAnd expecting the voca-
tional teachers to evaluate and select pertinent paAs was
an unrealistic plan.
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1

- 10. A number of teachers in similar vocational areas disagree On
the need to change to metrics.

11. There was: not enotkh data to generalize to teachers in Kentucky.

12. Most of 'the teachers surveyed, indicated they needed metric
items now.

13. The wrveyed teachers are making few measurements in metrics.

14. Sixteen (16) different metric items ,Are needed now by the sur-
veyed automotive teachers.-

15. Sixteen (16) different metric items are needed now by the sur-
veyed machine shop teachers.

16. A large percentage of surveyed teachers need in-depth profes-
sional development in metric measurement.

r17. 'The most successful awareness workshops lasted for two-dAys,
6 hours a day.'

1_8. Workshops were most effective when participants volunteered to
attend.

Because of the link between business, industry, and vocational edu-
,

cation, vocational educators-should be very concerned about what business

and ndustry are doing about cOnverting to metrics. In relation to this.

thought and the results of this.project, the following recommendations

' are'presehtedt

It is recommended that:

1 Leadership in the Bure'au of Vocational Education, FrAnkfort,
Kentucky, acc4pt the criticality of adapting to industry

.

4 changeover to metric measurement by making metric conversion
in vocational education a high priority for short and long-
range program planning.

2 A Metric Advisory 4ommittee be implemented by the Bureau of
Vocational Education, Frankfort,'Kentucky. . The Committee
should be made-up of leaders from.business, industry, and
education. These persons should focus on implications of
metric conversion for vocational education, and correspond-
ing recommended action.

5a 44.



,A person-from the Bureau qf Vocational Education be given
the resporisibility and time to cOordinate metric conver-
sion in vocational education. Since conversion affects
or will affect all vocational areasi the person'should
work with all vocational educators.

4. Every,vocational region in Kentucky implement a system for
providing metric education for vocational teachers. Systems
should inspde successful elemen s of this project.

A s'tudy be #nttiatbd to find effe tive ways.to wort! with
business and industry.

6. Research be initiated to measure the metric status of all
Kentucky vocational teachers in the ten (10) occupational
areas.

7. Awareness workshops be continued Will vocational areas.
,&

8 Vocational,workshops and Aher activities related to metric
measurement be expanded t6 include educators from all voca-
tional areas.

e".

Time be'provided for teachers to plan and obtain necessary
metric education.

T10. Research be ipitiated to determine attitudes of vocational
.

teachers toward metric Conversion.

11. Funds be set aside to purchase needed metric equipment and -

tools.

12. Metric items be purchased for.automotive and machine shop
teachers.

13: Teacher education instiiutions be encouraged to offer in-depth
metric education courses. A required c urse in metric education
should be consideltd for inclusion in cetification.

14. Awgeness workshops be offered for length of time that en-
hance meeting workshop purposes.

15. Participation in worksholis and other inetric a6tivities be
voluntary.

16. Ways be found to change the 4titudes of vocational teachers
about metric conversion.

17. A handbook be developed to assist vocational regions to impre-
ment a system as developed in this project.
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APPENDIX 1

RESUUTION ON METRIC SYSTEM INSTRUCTION IN KENTUCKY SCHOOLS

,
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eparintrti of Fbitralialt
frOtANKFOAT 40601

I.

'RESOLUTION ON METRIC SYSTEM INSTRUCTION
IN KENTUCKY SCHOOLS

WHEREAS:

The metric measurement standards recognized and developed by the
International aureau of Weights and Measures have been adopted-as the
fundamental measurement standardsof the United Stats; and

WHEREAS: ,

The customary units of weights and measures uSed in the United
States have, since 1893,,been based upon such metric measurement
standards; and

WHEREAS:

Ninety percent of the world's population is using the metric system,
and more than eighty percent of the woeld't production and trade is
measured in metric units; and

WHEREAS:.

The Congress finds that the metric system of measurement is in
general use in industrially-developed nations and its use is increasingV
and

WHEREAS:

The increased use of such- a metric system.in the United States is
inevitable, and such a metric system will become the dominant system
of weights and.measures in the United States; and

4
WHEREAS:

The National Education Association has resolved that teachers of
all grades should teach the metric system to assureas a nationat, goal,
the orderly transistion,to the use of the Metric system as a primary
system'by t9801.and

WHEREAS:

The Nationa\l Conference Olf Weights and Measures has resolved that'
all State Departments of Education follow the recommendations'of the
National Education Aisociation;

(
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BE IT THEREFORE RESOLVED THAT:
-

COmmencing with.the 1976-1977 school year and thereafter, all
schools subject to the rules and regulations of the State Board of
Education shall provide instruction in the International Metric System
of Measurement. Such thstruction may be in addition to the Oresent
instruction concerning the system of, weights and measures in the Schools
on the effective,date of this resolution; provided; however, that'
the International )4etric System of Weights and Measures shall be,given
the major emphasis beginning with the 1980-1981 school year. '

BE IT FURTHER RESOLVED THAT:

The State Board of Education endorses in principle the recommendations
that were adopted by the Interstate Consortium on Metric Education on October
3, 1974.

Ic
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APPENDIX 2

LIST OF EQUIPMENT, AND BOOKS, PURCHASED BY THE METRICS. PROJECT



LIST OF EQUIPMENT PURCHASEQ BY.THE METRICS PROJECT

'Quantity

1

Item

Economy Beaker Sett six graduated beakers, 0, 100;
250, 400, 800, 1000 ml.

,

OHAUS Cat. No. 80240 (set)

Graduated Cylinders, set of six,,25, 50, lpo, 250,
PO, 100 ml.
-MAUS Cat. No. 80250 (set).

Large Plastic Bucket_ And Plan,-Balance, 1pOs. (?),,
stirrup pans and (2) 'large plasti" hutkh-

Of' I' k
'. I ,*

OHAUS Cat. No, 80420

15 Flat Meter Stick, graduated in dm, car
OHAUS Cat. No.60020

Vet%

"1

1,

20

20

1

1

Cube-O-Grant, 1000 pc. set w/teachers guide.
OHAUS Cat. No. 4264-00 /

Metric Spoon Set, (5) pc. set, 1, 2",' 5; 15, 25 ml.
OHAUS Cat. No. 80350

Dry Measure Set, (3) p . set, 50, 125, 250 ml.
OHAUS Cat. No. 80340

SI RelationShip Rule .

OHAUS Cat. No. 80100

Primary Rule
OHAUS Cat. No. 80060

Elenientary School Balance, w/8 pc. mass set, 50g x lg.
,OHAUS Cat. No. 1200-00

Elementany Bar Mass Sets, 7 pc. set, 50, 100, 200,
500, 1000
OHAUS Cat. No. 80470

1 Bathroom Scale, 0 to 135 kg.
OHAUS Cat. No. 80440

5
4 Standlard Science Thermometer, -10° h 1100C,

OHAUS Cat. No. 80540

1 Indoor Wall Thermometer

1 Classroom Height Measure, 100m to 2m
OHAlit tat. No. MO

55 Gt



LIST OF EQUIPMENT PURCHASEO-BY THE METRICS PROJECT - CCMTINUED

QYPritity. Item

2 Windup Meter Tape, 10m length
()HAUS Cat. No. 80130

10 Adhesive Conversion Tape, lcm - 100
NOW tat. No.t-80160

4 2. Weight & Mass Metric

2 Metric Stacking Weight Plastic

1 The Corporation and Metrics-Instructional Unit

25 Metric Converters

S.

4
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, LIST OF BOOKS PURcHASED BY THE METRICS PROJECT

Quanti ty I. I ton"

1

1

N.
2

5

5

15 c.

10

15

20

10

5

10

5

10

10

15

20

5

5

10

Metric EdLication: '.An Annotated Bibli*a_ptv
for VocatthnaL 'Technical & Adult IdUcatiop-

Metric Education: Alosition Payer fpr
VEICIfiitinicar& Au1,t EdUcatidn
Complete Set.of 55 Metric Instructional Modul
for Vocational-Technical Education

Agricul tural Mechanics

Hort icul ture r

deneral Of fi ce Cl erk Cl erk-:Typi st jypi sts

Secretarial :!Stenography

ArchitEwctural Ci vi 1 , Mechanical Drafting

Offset Printing Press Operation

Air Conditioning & Refrigeration, Heating,
ilentlfati-ng

Cominercial Ibduitrial, Residintial Electricity

Plumbing, Pipefitting

Dental A4stants

Licensed Practical Nursing

Nurses. Aidgs.

Food 'Preparation, Baking , Meat Cutting-

Food Services

Blueprint Reading

Industrial Electronics;"-Radio- V
, A

Sheet Metal Working

Smal 1 Appl iance RepairL Major Appl iance Repair

Tool and Die Making

57 Ca
.c)
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LIST OF BOOKS PURCHASED BY THE METRICS PROJECT - CONTINUED

quantity_ Item

20 Welding_and.Cutting.

30 Auto Mechanics

5

I.

4.

1

1

1

1

1

v

.

1

1

1

1

1

1

.1.

4

7

20
e,

*

Aviation Electronics

DieselMechanics

Small-Engine Repair,:

Complete NBS Metric Kit

Ploutz2,The Metric Sysiem Content and Methgds

Vol. 1 1973 Amer'ican Metric Journal SI MEPAC

Met;.-ic Handbook

Metric System Simplified

Metric System Beginning Lemaraic

Metric System SeCondary Lemardic

Using_ Metrics

Understanding Metric System

Games IV;ietrics

Metric Workshop"Teachers

Everyday Metrics

Practical Metrics

Metric In Nutshell

; investigating Metric

Activities'In Metric

Amusements,In Metric

41.

Going Metric Guides Math Book ojr,

Metrics In Career Education



LIST OF BOOKS PURCHASED BY THE METRICS PROJECT - CONTINUED
7

Quitti

1

1

1

1

1

1

1

1

1 Metric In A Nutshell

1 Exploring, Metrics

Item

A Metric America: A Decision Whose Time Has Come.
1

*

nercial Weights and Measures

The tianufacturing Industry

Nonmanufacturing Businesses

.4ducation

the Consumer

A,History of the Metric ControCrsy in the United
States

Engineering Standards

Testimony of Nationally Representative Groups

HC ED 078 202 (88pp) Bibliography

HC ID 104 718(36pp) Bibliography

Popular Mechanic astem.Shop Guide

1

1

1

1

.1

1

1,

1

1

Think Metric

Understanding.The Metriè System:

Exp3oring The Metric SVstem

Using-teeisic System

Investigating Metric Measure

A Programmed Text

. Activities Handbook For Teachina The Metric System

AmuseMents'In Developing Metric Skills

4 , Going Metric: Guidelines For' The Mathematics Teacher'

,Understanding The Metric System: .A Programmed Text

MetriditieasUre Simplified

59.



LIST OF BOOKS PURCHASED BY THE METRIC PROJECT.- CONTINUED

Quantity Item

1 Metrics For Home Use

1 Everyday Metrics

1 Practical Metrics

1 etrics

, 1

The Metric Sxstem

1 Fun and Games With Meteics

1 Let's Play Games In Metrics

1 Metric Workshop For Teachers Book

1 Introducing_The Metric System WittrActiVities

1 Thinking Metric
.4

1 A Metric Handbook For Teachers

1 TheZtric System For Beitnners

1 The Metric System For Secondary Schools

1 The Tq#chers Guide To The Metric Syttem

/
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METRICS STEERING COMMITTEE

Mr. Bill Aiken, Director
Vocational Education
3442 Preston Highway
Louisville, Kentucky 40213

Mr. Stewart Benson
Jeffersontown-Vocational School
3101 Bluebird Lane
Jeffersontown, Kentucky 40299

Mr. John Drake, Coordinator
Research Coordinating Unit
Bureau of Vocational Education
Capital Plaza Tower
Frankfort, Kentucky 40601

Mr. Bill Evans, Regional Director
Vocational Education Region VI
3101 Bluebird Lane
)effersontown, Kentucky 40299

Mr. Ray Farmer, Principal
Westport Road Area,Vocational

Education Center
8800 Westport Road
Louisville, Kentucky 40222

Mr. Emory Gates
3442 Preston Highway
Louisville, Kentucky 40222

Ms. Pat Reed
Jefferson State Vocationat-T6thnical

School & Manpower Skill Center
727 West Chestnut Street
Louisville, Kentucky 40203.

Mr. Paul Simpson, Department Head
Adult Supplementar and Public Service
Occupations Office

111 East Kentucki Street
Louisville, Kentucky 40203

63

Dr. Charles Thompson
Elementary Education Department
University of Louisville
Louisville, Kentucky 40208

Mr. Tom a

Administrat
_PIiillip Mor

1 0 Maple
LouisyiTle

ye Technical Ttaining
is Company
treet
Kentucky 40201

V
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CODE:

ta Vocational-Tachnioal School

Vocational-Technical School

0 Schobl of Practical Nursing

Vocational Correction School
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METRIC ADVISORY COMMITTEE
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NAME

Michael Johnson

Wallace Scott

Shirley Beierle

Harvey Fox

Benjamin Detraz

Vincent Base

Gerald Kordes

Roriald Endicott

Howard Shadwick

HaOld Evans

Arthur DeZoril

Joseph Craft

METRIC ADVISORY COMMITTEE

OCCUPATIONAL AREA

Horticulture

Horticultute

Commercial Foods

'Commercial Foods

Refrigeration

Drafting

Drafting

1 .

Auto Mechanics

Auto Body
14k0f

Diesel Mechanic

Machine Shop

Welding

Richard Hamblen Small Engine Repair

4

71

SCHOOL

Pleasure Ridge Park

Pleasure Ridge Park

Pleasure Ridge Park

Pleasure Ridge Park

Pleasure Ridge Park

Pleasure Ridge Park

Pleasure Ridge Park

Jefferson State Vocational
Technical School

Jefferson State Vocational
Technical School

Jefferson State Vocational
Technical School

Jefferslen State Vocational
Technical School

Jefferson State Vocational
Technical School

Mill Creek Vocational
Rehabilitation Center

9



APPENDIX 6

SAMPLE TOOL AND EQUIPMENT LISTS

1. Official Equipment List
2. V-TECS List
3. The Center for Vocational Education

Metric Module Listing
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OFFICIAL EQUIPMENT LIST



ITEM

110. ITEM

1 Aimer

2 Aligner

3 Amalyzer

_4 Analyzer

5 Balancer

-6 Benches

Bleeder

8 Brake Shop

9 Cabinets

10 Caliper

11 Caliper

12 Charger

13

t4

Crane.

Cutting,Tool

15 Drainmobile

16 Drill

-17 Drill

18 Drill

19 Drill Press

P3 Grinder

21 Hoist

22
Illaiaator

RECOMMENDED EQUIPMENT LIST
FOR

AUTO MECHANICS
(ITEMS OVER $50)

DESCRIPTION
QUANTITY

UNIT
COST

TOTAL

COST
-Headlight Kit with Cabinet 1 kit0

Front End, Power Rack Se 1 set

Engine with Raster Scope
1

Engine, without Raster Scope, with
Removable Component Parts 1

Wheel Static and Dynamics, 5HP;108V,
1 PH, Spinner'Type,

with Strobe Light- 1

80.00

6,400.00

5,177.00

775.00

1,206.00

$ 80.90'

6,400.00

5,177.00

775,00

1,200.00

Work, Steel Top, 30" x 72" 8 ' 230.00 1,t40.00tt

Hydraulic Brake, One Gallon Tank 1 100.00 101E00
Mobile, for Div & Drum

1
4,000200

Steel Storage
4

.4,000.00

68.50 274.00
Micrometer Set, 0-5", Inside.

1 325.00 325.00
Micrometer Set, 0-5", Outside

1 325.00 325.00
Batteryr, Fast Charging 6 & 12V 2 203.00 406.00
Portable Hydraulic, 2 Ton Capacity

1 460.00 460.00
Air Impact, 90-,125 PSI witti Panel Cutters,

Flat Chisel & Inside-Outside Chisel 1 135.60 135.00
120 Lb. Druml. on Casters

1 128.00 128.00
NA-table E4ciric, 1/2", 11-.0

1 95.00 95.00
Portable Electric, 3/8", 11-0 2 75.00 15eOO
Portable Electric, 1/4", H-D 2 55.00.. 110.00
15" Flqor Model, 470-1950 RPM, 1/2" Chuck,3/4 HP, 115V, Single Speed

1 315.00 315.00
Pedestal, 1/2HP, 7" Wheel

1, 230.00 230.00
Chain, 2 Ton, with Glider Trolley,
Manual for Overhead Monorail 1 475.00 475.00

Dial, 24 Dial
1 50.00 50.00,

77
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ITEM
NO. ITEM

23 Jack

24 Jack

25 Lubricator

s

26 Lubricator

27 Machine

28 Manuals

29

30

31

32

Preis

Pullers

Simulator

Stand

33 Tank

34 Tap & Dies

35- Tester

36 Tester

37 Tester

38 Tester

Tester39

40 Timing Light

41

4? Tool Set

43 Tool Set

44 Vise

DESCRIPTION QUANTITY

Floor, Hydraulic, 2 Ton 3

Transmission, Floor Type, Hydraulic,
1000 Lbs. 1 ,

Transmission, Low Pressure, 90W Grease,
Manual Pump 1

Chassis, High Pressure, Air Operatetii 1

Valve Refacing & Seating 1

Motor & Instructional Materials 1

General Purpose, Hydraulic; 20 Ton 1

Gear, Interchangeable Set, on Board 1

Ignition 1

Engine, 1 Ton 3

Parts Washing, w/pump, 114NP, 6,000 GPM

65 Gallon Capacity, 115V, 1PH 1

Set, 1/4-3/4" by 16ths, NC & NF 1 set

Electronic gnition . r 1

GeneratorIX/1.ernator 1

Transistor Regulator
4.

1

Ignition Distributor 1 .

Volt-Amp, w/Battery Starting & Charging
Systems 1

Power, 12V .2

Tool .Camshaft.Bearing Inse'rter & RemoverOet 1

45 Vise

46 Washer

47 Welder

Automatic Transmission Complete

4 with Hot Pit Accessories 1

Machinist's, 4 or 5" Jaw Opening,
Swivel.Base ,4

Machinist's, 6" Jaw Opening L 1

High Presure, 4GPM at 600PSI, 115V 1

UNIr TOTAL

COST COST

350.00 1 050A

275.00 275.1

200.00

300.00

1,60000

500.00

600.00

350.00

395.00

200..

300.

)9500,

500.

600.

$.50.

395.

300.00 900.

S00.00 SOO.

150.00 150.

85.00 85.

2,540.00 2,540.

375.00 375.

1,536.00 1,536.

458.00 458.

. 55.00

95.00

150.00

175.00

125.00

150.00

810.00

Oxy-Acetylene, Complete Outfit w/Truck f stt 25000

16 78

55:

150,

175..

500

150

816
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ITEM
NO._ 'ITEM. DESCRIPTION_ QUANTLTY

48 Wrench Air Impact, 1/2", Complete Kit 1

49 Wrenches Boik Sets, 3/8" to 11/4" *, 3 sets

50 Wrenches Metric, Box Sets, 14 piecet 2 vets

51 Wrenches Open tnd, 1/4" to Pe 3 sets

52 Wrenches Metric, Open...End, 14 pieces 2 sets

--5-3 Wrenches .Metric, Socket Set, 1/4'1 Drive
Agog

2 sets

54 'Wrenches Socket Sets, 3/8" Driye 3 sets

55 Wrenches Metric, Socket Set, 3/8" 2 sets

56 Wrenches SOcket Sets, 1/2" Drive 2 sets

57 Wrenches 1/2" Metric
2 sets

"X.

I t

79

b.

UNIT TOTAL

COST COST .

200.00 200.00

90.00

130.00

85.00

140.00

70.00

-,225.00

004

250.00'

60.00

1270.00

260-.001
4-

.255.00

280.90

'140,00
_

6A .00'

\180.00

500.00r,

120.00

TOM. $ 39,9S4.00

Ogo
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ITEM
NO. 4TEM

58 Brooms

Jr.

RECOMMENDED.EQUIPMENT LIST .

= FOR
AUTO MECHANICS

(ITEMS UNDER 0$50)

OESCRIPTIOM

59 Brake Tools Sek for Shoe Type Brakes
-4

Brake,,Tools Sifklor Disc 'Type Brakes

Brushes 'Vire

, 62 Bushing Driver Set

63 Cans

"64- Cans ,

65 Carrier

66 Checker

'67 Chiselsd,

s.8 Diisels

69 , Clamps

,

01.12FleXibleftrpouts1

Gasol fne, 5 ,Gal len, OSHA Approved

Bqttery, Strap .

Automatact;ke

.Cold, Set

Cape,'SeV .

Set, 2", .4", & 6"
-

10 Compressor Piston

Coopefs

CorAt .0

Covert'..
0

'

-14" Creeimrs',

. 75 Drills
.

76 ''ExpanlIer

Rin

Soldering,, lectr;,44:

Exien*sion, 25'. diround (rubber

.n

evised Januaryi197

UNIT
QUANTITY COST

TOTAL
COST

6 ..5.00 $ '30.i

2 sets 30 60.(

1 set
____.

,

. .

6 -. 1. ik .6.i

1 30.004" i
3011

2- ,,, 's4, 3.00 1 6:

i 35.00 t .15...

'2 . V60 ,. 3.
,

, ..s.

1 '15.00 . .25'.
"

1

1 6.007

I set .30.00.: 30..

4;oo 8.

.12.00 24.

5.00 30.

: .

2

covered) 6-
.

Seat and,

Twist, tkt 1/I6":-.-'41/2" y'32nds

Ptston,Ring\ -..
a

fr: Eftst Aid Kit 0S4A'ApProved " ,

4 4

,

To,o15. Copper 'Tube '3/16" to 5/8"
:

Spark Plug Set..
S.

7
5.

GaUget::,

'..iaUge-.
, °

!Gauges

phz Goggi!s.

, 81'

'evA

-

tte:ssure)I
'40

ThCckness, 'Blade.; 4002 to

Sa

16 6.00. 96.

8 14.50 116?

45.00 00

3 z.so 7

1 7' 25.00". . 25

. .8.00 .16

3 iiocr 6

'1 '17.00' 1.7

.3,00- -18

3.0o '18Safety 80 ,

8 '
qww-.

are 4, N.., 5



ITEM
,

UNIT, TOTAL
%; ITEM DESCRIRION .

-
QUANTITY COST

9 ' .,

.COST ..

7. Grease Gun 1._ Hand, LeVer Type 1
, 5.00 5.00

84. Groove RitPiCleaner son ng
. 3 8.00 24.00,,.

85 Hacksaw
. Adjustable Frame ,.3 3.00 .,.: 9.90..,

dr
86 Hammers Machinist 1/2 6 '3.00 .18.00

Mathinist 1 2 3.00 6.90

Hammers Machin.ist 2 , .3 2 1.00 .. 6.00...
,

.1.Soft Face ' .. 2 3.75 7.50
r

Pin t. Rushing 2 16.00 32.00

CO inder. ; 2 12.00, 24.00..

---87 Warmers

89 Hammers

90 Hone

91 None

92 Hose Air with Trigger 'No'zzle,*25', 30PSI
Regulitttk, with Quick Disconnect

93 Hose Water, 50'

94 Hydrometer Storage Battery

95 1<nurler Valve Guide if
56 Lifter . Valve, "C" 'Type

97 Mier_ Valve, Universal

98, Light

99 Nut Driver

100, Pans

l'01 Pans

102 Pliers

103 Pliers
,

104. P1 iers

105 Plieri

106 ers
-

167. Plierj
4

108. Pliers

109 Pli'ers_

Trouble, Reel Type,..30 ft. Cord

.Set

Oil'Orain

mall p'arts

Battery'

Brake Springs

Diagonali.7".

-Pump, tios.

Ri# ning

94tp Nosi

Slip hint,
Vise qrip

3

1

1

2

-2

2

4

1 t

1 set

4

12

2

22.50

6.00,,

6.00

15.00

16.00
.1

4.00

24.00

30.00

4.00

1.00

4.00

4.00

4.06

5.00

10.00

3.5'0

3.-00

81, 4

67.0

6.00

6.00

30.00

'4'32.00

8.00.

30.00: .

16.00

12.60

.8.00 '

8.o6

16..00..

20.00

20:00'

14.00

12.0o

16.00.,



113

ITEM

Pri Bar

Reamer Cylinder Ridge.

Screwdriver Phillips Os 1-4 ea.

DESCRIPTHIN

Screwdrivers., Assorted Siies .

4
114 Screwdrivers Assorted Sizes AO Clutch Head

115 Snips. ',

116 Spark Tester

117 Stands

110 Squeegee

120

Tester-

Tester

121 TeelimOr

122 Tobl

123 Tool Set

124 Tool Set

125 Tool'Set

Vise

127 Water Can
,

128 Wrenches.

't29 Wrenshes

.130 Wrenches

131 Wrehchet

'!132 Wrencil

OS. ,Wrencilts.

134 Wrenches.

115 Wrenches

fr

Tidners, 3" Cut, Straight

For 6 & 12i &ystems

Jack, Adjustable, 2 Ton

Rubber

Antifreeze (Radiator)

Valve Spring Height & Tension

RadiatOr Presspre with padiatur

Oil Filter

,Ball Joint & Tie.Rod Removers

Alternator Removing.& Repair

Coil Spring Removing,& Ipstalling

Drill Press, 34"

Radiator

Allep

Crescent, 6", 8" & 10"

Distributor, Specialized:N.

11idget,Se\tBox End, 1/4" - 3/16"

Pipe, 6" g 12"

Socket Sets; 1/4"iirivey

Spark Plug Set

Torode, 3/8'35-75 FL Lb.

4

UNIT TOTAL
QUANTITY COST, COST ,

,

.6.40

2 12.00 24.(

3 sets 6.00

3 doz. 13.00 39.t

5' ,ta 2.25
,
4.50

4 2,00 1,c

1? pr. 30.00 360.0

4 7.00 28.0

1 6.00 6.0

18.00 18.0

1 45.00 35..0

4 2.00 8.0

1 set 32,00 .32:C

1 set 18.00 18.0

,1 set , 42.00 42.0

1 35,00 35.0

1 250 .2.6.

4 sets 3,50 10.6

3 (1 ea..) 6.00. ,15,0k

,

4 sqtAif 21.00 - 84.0(

1 20.00 20.6(
,

2 (1 et ) 12.00 24.0(

2 sets 40.6

6 15.. 00.40( 96:0(
. A

- ° 30.94 30.9t



e
ITEM
NO. ITEM DESCRIPUON ,

:136 Wrenches Torque, 1/4", 30-200 In. Lb.

137 Wrench 'Torque, 1/2" 25-250Ft. Lb.

138 Wrench Lug Nut, Cross Type .

-

.

7

114

44

a

.11

4.

1.

4
V

UNITA TOTAL
t

qUANTITY COST- COST

.t I 30.94 30.94

,
V 1

,

37.18

2 8.00 16J30 .

,

Total Under $50 $ 2,435..71
Total Over $50 39,984.00

GRAND TOTAL $ 4-2 419 71

83 86

.
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SUGGESTIOMETRIC TOOLS KND DEVICES
NEEI)Eli TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

Optional)

Metre Sticki
Rules, 30 em
Measuring Tapes, 150 cm

*Height Measure
*Metre Tape, 10 m

..*Trindle Wheel.
*Area \lemming Grid

VOLUME/CAP Acrry

'Nesting Measures, set of 5,
50 ml 1 000 ml

Economy Beaker, set of 6,
50 ml -.1 000 ml

Metric Spoon:set of 5,
1 ml 25 ml

Dry Measure, set of 3,
50, 125, 250 ml

Plastic Litre Box
Centimetre Cubes

MASs

,-\

Bathroom Sea*
'Kilogram Seek
*Platform Spring Scale

5 kg Capacity
10 kg Cspacity

Balance Scale with eriece
masa set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Cehhis 'Thermometer

THE CENTER FOfk VOCATIONAL EDUCATION
+to ( Ji.rethyt O. CWO

SUGGESTED METRIC TOOIS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, angs16 are indicated by "*."

A. Assorted Metric IlardwareIlex nuts, washers, screws,
cotter pins, etc.

B. Drill BitsIndividual bits or sets, 1 mai to 13 ram range
C. Vernier CaliperPocket slide type, 120 mmsange
D.. MicrometerOutside micrometer caliper, Lemm to 25 mm

. range
E. Fkelei Gage-13 blades, 0.05 mm to 1 mm range
F. Metre Tape-50 or 100 m tape
C. ThennometerstSpecial purpose types such as a clinical

thermometer
II. l'emperature DevicesIndicators used for ovens, freezing/

cooling systems, etc.
WoolsMetric open end or box wrench sets, socket sets.

. t) hex key sets
J. Weather DevicesRain gage, barometer, humidity, wind

velocity indleators
K. Pressure GagesTite pressure, air, oxygen,-hydraulic, fuel,

etc.
L. Velocity--Direct reading or vane type meter
M. Road Map:-State and city road Maps -

N. ContainersBuckets, plastic containers, etc., for mixing
and storing liquids

O. 'ContainersBoxes, buckets, cans, etc., for mix.ing and
storing dry ingredients

*.

,

Most.of the above items may be.nbtained from localAdustrial,
hardware, aqd school suppliers. MAO, check with your school district':
math and science departments and/or losal industries for loan of their
metric measurement devices. .

,

hieakuront devicei currently are not ;wadable IL, theminm
Inty he toted to complete the measureMent Usk'.

-,-
Tools and Devices L.
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V-TECS AUTO MECHANICS

4ita
Pct,111.1!.1.

f

L's

1 Air Blow GUns 97.09 200.
2 Air Chisel 81.07 167.

.

3 Air Compressor, 5 H.P. 64.08 132.
4 Kir ConditiOhing kepair -

. Eguipment , . 69.42 143.
5 Air Hoses, 50 Ft. Lenvh,

ii, ln. I.D. 91.26 , 188.
6 39.32Alignment Bar 81.
7 Ammeter 80.10 165.
8 Arbor Press 53440 110.
9 Automatic Transmission

Bench Fixture
Automatic Transmission Gauges
AutpmritIc Temperature Control

Testers

Automatic Transmission Tool Set
Ball 1oint Checker
Battery Carrier
Battery Charger w

Battery Hydrometer
pattecy Jumper Cables

. Battery.Servicer Kit
BatteryStorage, 6 Volt

:: Battery, Storage, 12 Volt
'llay Lift.

Belt Tension Gauge
Bench, Work
Bolt Cutter gr

Boxing Bar
Bi-ake Cylinder, HoneBrakeDrum Lathe

w.

10

11

12

11

14

15

16

17

% 18

19

20

21

22

23 ,

24

25

,

26

27

28

29

30 ro-

31

32

33

0, 34

35

36

37

'43.20
42.72

..

34.95
44.66 1111

40.78
.

59.71
81E15
85.44
84.47
46.12
15.05
40.78
75,24
50.49
91,75
43:69 ,

5.83 j
82.04
64.,56

52.43
22.82

45.15
84.95

4

Brake Pressure'Bieeder,
Diaphram Type

Brake Rivet Machine
Nrake4piittIPArcJGrinder

Pftril0 .;nd Wiye Wheel

Aqing Installer Set 65.53
Calipers, Assorted 51.46
Cim Bearing Installer 34.95
Cap, Safety,tasoline 57.28
Cah, Water

. 84.95
N

6 rbirretor-Distributor .441,
s., djosting.Tool .81.55
38 6uretor Toal Kit 5971..ke,

4 11 . Ca ;Service 38.83
..; 40 ,

,

...

q4x1 'mpA, AssorCed ; 57,28:,
41''L.

. -

- Wain Pail
,;/31.14:...42.: _:cha in' ihenO ," .!"'-.

., ,.

)

Chaitne1 LOcks ''''''..-. .964g.
4471.--

,. ,. ,

-.:748'v Chameie Dynamometer''. ,
:i 94 t

89.

88.

72.

92.

84.

12-3.

18;.

176. ,

174.

95.

31.

84.

155.
104.t,

189.

90.

12.

13693.

108.

47.

93.

IPS.
'135.

. 106.

72.
,,

118.
' 175.

.

.,

r21,

80.
:

AL.,
118,

41r 68.

59.

198.
15. I.

At,i4 ,,,. ,

' 4.1", A t'2:f t 9 ., 'Ar-#1

"-,.,:

A ..i4oil4 , :' %V!at OW i..A ,t1 4.> i.t.: , .,m,b. ,-!,,L4s4).....,,* ..*;



PCFc(41h1rx NitmlNct

iii )lII III ipMCO1 % Of MCMIWI', VS

NOM! it 1,1 11 t 1011,
UNiflV-

45
46

/
A /47

4,-- 48
49
50

51

52

53

54

55

.56
57

58

59

60
61

621

63

64

65

66

.
67

68

69
..70.

71

72
73

74

75

76
77

., 78

79

80

81

82

.83.
84

85
86

,

,

01
.Pt

.4

'

...

-

,

':

':'1*..

.

.

i

' >2

Chitfil and Punch Set
Clea,ner, Hlgh-Pressure Steam
or Combination
Coil Spring Compressor
Coil Spring Spreader
Compression Gauges
Connecting Rod Aligner
Continuity -Light
Coo1ing SystemIChemical
Tester
Cooling SYster Pressure
Tester
Crane, Rigger With Exten-
sion Boom
Crankshaft Grinder
Creeper, Flat

.

Creeper, Seat, With Casters
Cylinder Dial Indicator
Gauge
Degliser
Diagonal Cutting Pliers
Dial Indicators
Differential Holder
Diode Tester
Diode Tool Set
Disc Brake Lathe
Distrlbutor Tester

94.66

13:5:1:511115

26.21
84.95
15.53
81.55

64.08

88.83

39.81
2.43

91.26
30.10

42.23
54.37
88,83
71.64
28.16
74.76
51.46
'54.85
42.23
80.10
95.15
30.10
58.25
88.35
98.54
53.88
63.11

67.96
15,53
39.32
64.56.

14.08
51.94
91:426

96,12
92.23
87.86,

56.80
8008
80.10'

..,
w

34.g5

.4.k --;'

'

p

Nr

,

,

: ,.

.

.

-

pt

,.

- '

..':1

;

195.

63.

54.

54.

175.
32.

168.

132.

183.

82.

5.

188.

62.

87,

112.

183.

148.

58.

154.
106.

113.
87.

165.

196.
62.

120.,

182.

102.
111.
130.

140.

32.

81.
133.

29.

107.

188.
198.

190.
181.

117:
466.

65 . ,

,

' 72.

"-

Disttibtitut Wrenches
Drill Bits, Assorted
Drill Press

It

Drills, Air
Drills, Electric# Assorted
Drop Light ,

Electric Arc-Welder
Electronic Ignition Tester
Engine Analyzer, Complete
With Scope and Emissions
Tester
EnginetOil Leak Detector
Engine 'Sling,'Adjustable
Engtne Stand,
Exhaust Hoses
Exhaust,Pipe Expandes,
Feeler, Cauges, Assorted
Fender Covers,
Fi Aotedll,s, ssr
Flaring Tool Kit
Flywheel Turner
Fuel Pump'Tester
(rear arid Bearing
qpneptorAltern4or Test

,f /141Ch 4100

:- 92' , ,

9

:.

,.
r

-. 1.--

. r.
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Ut;itw,

89
90
91

92

93

94

95

96
97

Glass Bead CleJler
Grinder, Bench

,

Grinding Wheel Dresser
Growler
Hack Saws
Hammers, Assorted
Hand Jacks, Assorted
Head Lamp Aimer
Head Lamp Intensity Meter

7.28
88.83
52.43
51.46
96.40
97.57
75.24
71.36
51.46

15.

183.

108.
106.

199.
201.

155.

147.

106.

98 Head Surfacer 3.40 , 7.

99 Hose Clamp, Pliers 01.26 188.

100 Hot Tank tleaner 7.28 15.

101 Hydraulic Press 78.16 161.

1024 Hydraulic Valve Lifter Rools 48.54 100.

103 HydNmeter Float (Antifreeze

104

Testa-)
ed

,1fIck Stands

69.42
91.26

143.

188.

105 Lathe 19..90 41.

106 Lifts 79.61 ,164.

107 Lubrication Equipment 72.33 149.

108 Measuring Tape 83.01 171.

109 Metal Marker, Electric 30.58 63.

110 Micrometers, hssorted 70.87 146.

111 Mirrors, Inspection 72.82 150.

112 Needle-Nosed Pliers,Assorted 96.60 199.

113 Ohmmeter 83.01 171.

114. 011 Drain Pans 86,41 178.

115 Oil Filter Wrench 78.64 162.

116 Oiling Cans 84.95 175.

117 Oil Measure 49.03 101,

118 Panits Cleaning Tank . 86.41 .
178,

119 Pipe Wrench 64.56 133.

120 Piston Expander Tuol, 16.02 .1 33.

121
4

,

Piston Pin Hole Hone 14.56

122 Piston Pin Installing Kit 38.35 79.

123 Piston Ring-Compressor 68.93 142.

124 Piston Ri4-Groove.Clean'er 65.05 134.

125 Piston Ring-Remover and
Inata11pr 43.20 89.

126 Pressu e.Pack Flushing Gun . 18.93 39.

127 Racks, Piston,,and Connecting
t 4

Rod Holders . 9.22 19.

128 Regrooving Tool, Piston 16.50
,.'

34.

129 Ridge Reamer 63.11 130.

130 Scratch Awl 66.50 .137.

131 Screw Driver, Clutch Head
Attachments, Assorted 77.18 159.

132 Screw Drivers, Phillips , 98.54 203.

133 Drivers, standard Sfit 98.06 202.

134

,Screw
Screw Threaa Gadge 50.97 .. !- 105.

135 . Seal Installer.Set 7.8216 .
161.

Seal Remov l,grs . 93, 74,27, :*
153.,

V1,
, . Y.,r
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Equipment
Number

111

138

139
140

141

PerFentages.
Equipment of,Members
Description' Using

V

,

Number of
Mesibers

Using

Seat Belt Interlock
Tester

t
29.61

Seat Covers 664/2
Service Jacks,, Assorted 71,84
Slip Joint Pliers,
Assorted 83.98
44!P Rings Plisr,Set 9.5.63

61.

136.
148.

173.

197. .,142 St* Ring Truarc, Inter-
e

nal-External 61.17 126.143
Snips, Tin,Assorted 70.87 146.144
Soldering Iron or Gun 90.29 186.145
Spark Plug Cleaning
Machine 58.74 121.146
Spring Tension 27.67 57.147
Stamps, Steel, Letters
and Numbers 38.83 80.148
Straight Edge 68.93 .

142.149
Suction Gun 57.28 118.150

151
Tack Dwell Units 86.41
Tap and Die Set 92.23

178*

190.
/152

Terminal Kit and Crimping
Tool 77.67 160.153
Test Lights-High Volt. 55.34 114.154 Test Lights-Low Voltage 83.98 173.155
Thermostat Tester 30.10 62.156
Thread Chaser 79.61 164.157

158
Tie-Rod End Remover 57.28
Timing Light 88.83

118.
183.159 Tire Bead Expander 13.59 28.160 Tire Gauges

76..21 157.161 Tire Serlace Machine

19'90
41.162

Tire Tube Leak Detector
Tank

12.114 25.163
Torque Converter Flusher16.99 35.164
Transmission Funnels

142.165 68.93
Transmiesion Jack 64.08 132.166
Tubing Wrenches 76.21 157.167
U-Joint Press 41.26 85.168

169

I7D

Undercutter 415%05
Utility Chain Witth Hoo6-74-44.66
Valve Guide Rep acement

,
31.'
92.

171
Tool

23.30
Valve Guide Resizing ,7

48.

Tool
21.84 45.172

Valve Insert Tool 19.90 --
41.J73

Valve Reconditioning

174 ,

Equipment .

,56...11
Valve Spring Compressor 69.42

116.

143.1/5 Valve Spring Tester 21,84 45.176
Vise' Grip Pliers

97.57
201.177 " - Vise, Machinists,Assort-

. ed -
, 73.30 151.178

Volt-Amp, Tester, 94' p3.98
2

'1 173.



hquipm,n1

Numhci

179
180

1E4

182

-183--
184

185

186
187

18b

189

190

191

192

193

194

195

196

197

148

199

,

Porcentago
of Mcmbers

1)(2!.c. Pt i cui
i

NUmhc,
Mymbcr,i

INinv

Voltmeter
82.52 170.

Welding'Equipment,Oxya=pone 72.82 150.

Wheel Alignment Equipm 46.80 96.

Wheel Balancer, Bubble 17.48 36.

Wheel Balancer, Spin-Type 48,06 99.

Wheel Balancer, Strobe 20;39 42.

Wheel Lug Qrench, X-Type 33.01 68.

Wheel Pulrer 70,39 145.

Wrenches, Adjustable pet 85.92 177.

Wrenches, Air Impact 97.57 201.

Wrenches Allen 96.12 198.

Wrenches, BoX 97.09 200.

Wrench Drive Adapters 86.89 179,

Wrenches, Igpition Set\ 85.44 176.

Wrenches, Open-End andJtombination

Box Wrench Set 97.09\ 200.

Wrenches,.Socket Set, 11 in.Drive 97.57 201.

Wrenches, Socket Set,3/81n.Drive
.1

Wrenches, SIcket Set,3/4in.Drive

97.57
49.03

201.

101.

Wrenches,.Socket Set, ;4 in.Drive 96.60. 199.

Wrenches, Torque, Inch/Lbs 75.73 156.

Wrench, Torque, Foot/Lbs 83.50 172.

95

5t

'
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"ANSI engineers give Congress their recommenOations on metric
.conversion legislation," Air Con Heat & Refri, N\12811+,- Apr. 23, 1973,

"Aerospace firms preparing for m rics," W. C. Westmbre, AViation
. 104:100-1+, June 14, 1976.

"AerOspace industry endOrses U. S. sWitch to metric measure,"
Comm Today, 3;24-5, May 28, 1978.

"America is going metric," L. J. Rolland, Fin World, 140:8-9
'July 4, 1973.

. A
"America's metrication inches along," P. S. McGrath, Conft Bd. Rec

10:35-8, Januar.y 1973.
,

. M4y 24, 1975.
"Antitrust ambmsh for planners?," 189:13-14,

"Antlitrust immunity would ease transition to metric," Atr Con
Heat & Regrig, N 128!35, January 20, 1973.

"API says it will back us,rof metric'system," 0i4 Paint & Drug "Rep,
199:4, May 3, 1971.

.
'

t"Are you ready for the metric?," J. Teresko,-Ind W, 177:35-9+,
May 21, 1973.

"Are:your workers afrtid, of.the metric system?," J. Teresko Ind'W,
180:28-32, Fall, November, 1974.

"Are yob ready for the metric system," P. R. Trowbridge, Mgt R,
60:10-13, Cpring, 1971.

^

"ASHRAE dOnsiders weather data change po stotah to centigrade,"
Air Cond Heit & Refrig, N 125:39, February 14, 1972.
4

"Attttudes of'vocational and technical teachers in Missouri
taward metrification," Mark L. 'Headrick, NAITTE Journ41, simmer, 1976.

"Automating bolt'torque systems," Automotive Ind, 449:42-3,
September k, 19734

4

"Autos become the metric pacesetter," Bus Week, ,1064% June 9, 1973.
. ,

"B industry sees improved '76: -gears for metric padiels,"
Shaw, Forest Ind, 103:46, March, 1976.

"Bib1iography'of the metri system," Eric, ED 078- 2 1973. ,

"Bringing.S. I. metri/ cs to vocational eduation," SchookShop,
.N 37, n 1:35-37, September, 1977.

f
0

"British metric switth: easy by most yardsticks," Ehg N, 185:14,
September 24, 19702a
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I

"Can busin
G. A. Weiner,

"Canada ad g
45:25, July 29; 197

dopt meter Wtt;:it tripping on its feet?,"
ei. 212:55. No ber 15, 1973.

. .

1)

foresees problems in metric switch," Adv Age_, -
4. . 1

. P

"Canada: moving inch by inch'ihto le metric system," Busi,
p. ^35, June 9, 1975.

"Canada's milk goes metric," Mod Pkg, 49:54, March,'1g7§.

"Canadian metric conversion. gets into the fall swing," I. J..0brzat,
Iron Age, 214:30-5, December 23,1974.

"Chains disagree on U. S. metric switch," Chain 'Store.Age Exec,
52:508+, Mai-0, 1976.

"Chemical industry Is thinking metric," J. S..Saladyga, Chem Mktg,
208:11-12+, July 28, 197

"Classes of units ir S. I.," Amer Journal of Physics, v 46,
n 1:78-9, January, 1978.

"Clerical impact Of the metric system," G. A. Studer,'Journal
Systems M9mt, 28:2?73, April, 1977.

P
"Commerce dept asks switch to metrics within 10 years," E. E.

Halmes, Jr.Air-Cond Heat & Refrig, N 123:1+, 'August 9, 1971.

"Commerce official asks plan for inevitable ietric conversion-
now," Mgt Adviser, 9:14, March, 1972.

. ( -
"Commerce secretary outlines metric study activities," Air Cond

Heat & Refrig, N120:5, June 22, 1970.
, I .,

.
.

"Commercial weights' and meiaes," U. S. Metric Study, Interim
( .

Re.port, Eric, ED 070 832; 1973.
, . ,,1

The Complete Mitric .5ystem, Le Maraic, 1973.'
,

,

"Computer makers'plan for metric'conversion," Data Mgt, 14:25-9,
January, 1976. i

"Computqr probram helps U. S. fpctories during metric shift,"
Comm Today, 4:20, Septeiliber 2, 1074.-

"Constructi6 to getAts way on mWielsystem, Eng_ k; 185:57,
September 17, 1970.

"Convers'ion'to metric system descHbed in new RIT noOk," id & Pub,
105:48, October 14, 1972.

.14

"COnversion to metric system:. painKil, costly but uieful,"
Ind W, 171:2br1, December 13, 1071

.
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4

."Conyersionito motrics': cdstly and cp4Us1ng," K. A. 6ufman,
- Iron_Age, 208:45, AugVst 5, 1971..

. w .

9,

J'ConvePt*hilkto metri1F. J. Versagi, Atr Cond.Neat & Refrig,
41120:11, May'.25, 1970.

"Creative classroom," Teacher,,v.

"CreatiVe classrobm,q Teather,,v.

Nreative classroom," eacher, v.

94, n 1:120-24, September, 1976,

94,:n 97..92 Mai...June, 19177.

94, n 5:75-g2, December, 1077.

"Cuptul of merchandising captivates kids,4 Instpol Feeding,
75:65 ',September 1, 104.

urriculum Review," Science and Children, v. 15, n5:40-3, *.<

February, 1978.

durriculumcbev-losmenst in Trade mid Industrial and Technical
Educa 10 , or on- 'c'a on, ar es err '

ColumbUs, Ohio, 1972.
t

ompany,

:

"Data center managgrs shoLild prepareor the inevitable" sigftch (o
metric," B. Menkus, Adm Mgt,36:73,.Fa11, 1975.

"Deere found.right_may to go metric,")K.,W. Bennett, Iron'Age,
217:17-20, May 31, 1976.

' "The.DellaWare Plan," A Meriart Metrit Journal; v, 5,n 5,.\$ 145-148,
1977.,

"'Dgsigning to size: which size?" Purchasinl,.74:79+, June.19, 1973.,

"Detroit's ne%4 metrics'ii not all feet," D. W.' Wi4liams, Iron
Age, 208:55-6, August 5; 1971:'

e A"Education: U. S. Metric System," Interim Report, Eric,
ED 078 20, 1973%

1

' "Engineerin'g.Standards: U. S. Metric Study,". Interim Report; Eric:
EQ 069 883, 1973.

i '4
\

.
. . .

' ,.

"Engineers inchttoward S. I. measurement," FactOry4 550, Novem-
ber, 1972.

. , Cs-v
,

\\N- "Fasteners start switch to metrtc," R. R. Irving, Iron AQe,
208:59-6, August 53 1971.

r,

4

. "Fasteners top Ford's metric plant problems," Ind W, 177:19
June 11, 1973.

1,

itt . ,

"First interim

S.

S. metric study report calls for international
standards action," Comm Today, 1:28-9, December 28; 1970..,

Ii
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.

. "Pisons preparing employees for new mitetr'wO rld," gjl,.paint
At'ClIkug "pt, 198:*5, October'26,1970.

p
.t '

,".FollOwing industry's lead: nation's scheolt prepare pupils for. .

metrics,".Commioday, 5:18, February-17; 1975.
, , ,

-
. 4.

' It4j
industry sees itself in major role if O. S. goes metrjc,"

Cormil Tod , 2:7-9, October 2, 1972.
.

'
:

.

orecast for th metric training of skilled industrial workers,,
tecfi ians.and technologists.during a.period'of natiOnal metrification," .

Mlayne Dixon Crowlpy, an uhpublished dissertatlisn,-Texas A 4 M Only., 1975.

'French Fad,P C. Cohen, tiataMation, 20:77-8, Junet 1974.

"G M/Ihinks metric," IrOnlkge-, 21713,, April-6:1976.

"Get ready for'the metric'''system," K. E, Krbner, Bus Mgt, 40:16-17,
August,, 1971.

tetting started in metrics:" Industrial Education,. v. 65,..n. -

P 38'-9% Noveipber, 1976.
.

'"Give an- inch-and see what'll happen," Economist,237:71-2,
November 28, 1970..

-"4iving an inch to get meter," Chem W,A09:35, August 11, 971.1'

"Go metric: senate'told," A. N. Weckster, Purchasing, 72:11,
Afiril 4, 1972. . ,

. .

"Going metric," F. Sharring, Paperboard Packaging, 56:50-1
October, 1971.

A

"Going metric: a costly conversion," B. LeBos, Electronic N,- _

18:4-5+s August 20, 1973.
.

; "Going metr4 alone won't solye nation' world trade problems,"
L. M. Kushner, Comm Today., 3:10-13, January'8, :

"Going metric doesn't seem to be a problem for workers," C. A.
Nekvasil and J. H. Sheridan, Ind W, 179:16-18, October 29, i973.

-"Going metric in industrial arts," James'hi. tassetto, ly-Jourgal,
,Aanuary, 1976.

"Government has three ways bf thrusting forward a. cOmpletely
voluntary conversãon program," G. Bowen, Factory, 5:29-31, March, 1972.

"Going metric is.easier with good planning,1 Iron Agt, 215:43-4,
March 10, 1975.

"reAt metric muddle," J. R. Owen, Fuelt, Oil & Heat; 32:40-1t,
January, 191e

....

.

,
,

. "Going metric; the great revolutid0," S. P. Coke, Data Mgt, .

... ,

,

14:17-18, Janaury, 1976.
..,
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"Hym Refn industq Underway in'soft conversion to metric system,"
Airjond. Heatl Regrig News, 138:17, July 19, 1976.

Handbook_for Metric Usa2e in Home Economiq_, American Home
LconomjOss.ociation, WiSivington, 1977,

.

etric new.year,r 13. Anek.er-JohOson,- CommAm,'1:inside
January 5, 1976..

"Happy
frontcover,

"The-internatianal metric system and how it works," Robert A.Hopkins, Polypett: Servtcv, 1974.

"House bill 'calls for voluntary metric changes over 10 years,"
Ind. Mktg, 58:22, November% 1973.

V
"House readies riw'try at passing metric bill,11 Purchasita,

79:,18, August 19, 1975.,

"How metric conversion Affects administrative practices,"
.Canadian VocatiQnal Journal, v. 13, 6. 2:23-25, August, 1977,

"How much dOes it cost to go to metric,' John R. Lindbeck-,
Industrial Education, November, 1976.

0

"IFI calis for bettermetrics standards," md_11, 167:.21,
August 3, 1970.

"IIR moves towaed.SI metricqystem despite some resistance,"
Cond Heat & Refrig_News, 134:16, Febpary 17, 1976.
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GETTING STARTED IN METRICS-
,.

-Johnson-

c

This mrticle is primarilyNfor teachers of elementary students. This brief

article has seeral suggestions of general applicatton. One of the ideas

is to have a metric center for the school which would house items such as,

bath scales, height scales, measuring tapes, and measuring containers.

dP

4,

<

olt

c

z
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GOING METRIC IN INDURIAL ARTS

-6ssetto-
,*sftiN

After a brief analysis of the extent of ch'ange me1t9cs isbringing, the

Author recounts his teaching strategy, then delineates his techniques, for

ea httig the introduction on history of metrics, units of fength, area.

. volume, mass capac ty, and t rperature.

val

138



HOW MUCH DOES IT COST TO GO METRIC

-Lindbeck-

This article describes ideas for low cost conversion of necessary tools alOrig

with...sugwated--pr,i-ees--for-varfous-RIUtpnient diicussion of drafting, woodWorking,
y

11,

metal working,'graphic arts, and poiver/energy.



k

(-\ LaPine's Metric Handbook

This is a good handbook for learning metrics and because of/the suggested

4.

,acetvities for variods. metric devices listed in the catalog. The handbook

can be useful for educators- it art educationaT

4.
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METRIC CONVERSION AND THE V_HOOL SHOP

-Jackson-

,

TOs is a general overview article looking at program conversion to irwiude

metrics. The Author and.6ther teache'rs in his school work with the idea that

their students need to 13e metrics educated because.the woodworking.studentst-

have a need to understand measurements on.blueprints developed,by a drafting
,

class. He discusses which programs will be more or less 'COstly to develop,

ef.
'and how metrics is integrated within a mandatory 9th grade matWcourIe.-

oe

Se.



METRIC CORNER

-School Shop Journal-,

"This is a periodic feature that will keep you informed of' new events and

perspectives yegarding effoks to make the metric. conversion." Some of the
------------------------ --------------

recent artIcles have included information on using customary measured drill

,

bits for metrics, and how the woodworking-shop wilt adapt to metrics with'

. advice as td which articles will be phased-out with metrics'and which can

be adapted for mttrics use..

134
142



METRICATION AND THE_AcCOUNTANT

-Webber-

The article starts with an historical overview of metrics in general then

mentions some of the usual arguments against metrication in the United States.

He addressed the 10-year conversion plan, then he states.the affected areas

of metricatjon in accounting: eg. inventory valuation, iniercompany comparisons,

the problem of comparing historical items with current equivalents for fore-
A

casting short-term planning . : .; he then discusses the difficulties and the

advantages in his conclusion.

P a 143
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METRICATION tN VOCATIONAL EDUCATION

-Lorenz-

This i a program anriounceme*t coicerntng the availability of a self-study

inservi-ce- tnstruc-ttonal. gvtdes' Which relate the. Tetri c system to many o .f the

occupational areas taught An'Kentucky Vocational Education.

136
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METRICS, LUMBER AND.,THE SH6P TOCHER

-Craemer-':

If

The mes'sage of this article is that soft coikrsion to metrics is taking place 4.

in siztng wood products. This theans thatAt-COI lumbir dimensions will not

. a

change, but metric units will be used to describe the sizes. The article in-

/
dudes several useful charts which show conversion of lumber size's.

-
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(/) ON SELECTING`G900 METRIC RULES AND SCALES

-Lindbeck-

This article gives.a short discuss4on with examples of good and undesirable

1.

measuring tapis and rules. The point is made that inconspicuous details make
vee

a great deal of difference to students with few experiences in metrics.

2
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TEACHERIUME; GUIDE FOR METRIC EDUCATION

This large booklet looks at metrication as an aspect of teaching, learning,

and understanding the concept ofmeasurement. As a resource for terers.it

is excellent in that it gives alternatives to purchasing many metric measure-

ment. items. The guide not only gives correct answers.but.also supplies a list

of teaching stratagies and a listing of "den'ts".

c.

11010(
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THINK FAST AND THINK METRIC

-Raillargeon-

,

The article begins wtth a metric change-over time-table fbr 1975,80 that still

has some application. An emphasis of the article is a well thou ht out basis

for a metric awareness workshop. There is a step by sp description which in-
.

0!
cludes possible stations, needed equipment, and a suggested evaluation form.

Historical info ation about metrics is included which could be used as a basis

for introducing students to the metrics system.

Ut

a
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THINK METRIT THINK METRICTHINK. g
-The Kentucky AlumAlks-

. v

4

Beginnintwith a few examples of Metric measurements, the article giyes

1

a thoroUgh background on the state of metrics conversion in the U. S. and

all around the world. It also describes the history of metrics and advice

gfor.learning the metric system. It contains 'a few useful charts and addresses,

for further information.

v.

<4
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THINK METRIC U S A

An audio tutorial mini-course.

A brief introduction tO metrics - it contains a wporkbook and.a supporting

;

pe ass_ette. The topics covered are -metrir

temperature, volume area and mas measurements. A free sample is available.

4

4.r

4

,t



4*-

APPENDIX
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3993 'Pile Old Poste RwsiL

Columbus, %do 43220
March.12, 1979

Dr. Richard K. Crosby
Department of Occupational and

Career Education
University of Loutsvitle
Belknap Campus
Louisville, Kentucky s, 402:68

Dear Dr. Ctosby:

Enclosed is.a klpy of the donsultant's Reivrt for my
reeent .trip to Louisville to consult with you ana yoursstaff
on the activities relating to your preject on A System for
Biovicling Relevant Metricti EducatiAm for Vocational Teachersin Kentucky. The project appeqrs to be well conceived and is
making excellent prociress, thus the report contains very.
[Ow ret_:ommendatiotl!::.

I hope that the report meets With your exppetations.
If I can be of any further asistance in the, future please
let me lqinow.

Stneor ly

/7 /40'

John C.Petersbn

A
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CONSULTANT'S REPORT TO A SYSTEM FOR PROVIDING
RFEEVANT METRICS EDUCATION FOR VOCATIONAL

TEACHERS IN KENTUCKY
Richard K. Crosby; Project Director

John C. Peterson, Consultant

Literature Search
000&--

A thorOugh literature search oF all pertinent databases is

critical to the successful compltion of all later phases of a project.

. ERIC (Educational Resources Information Center) is the most widely used

education database. It consists of two main files: Research in

Education, which is concerned with identifying the most significant

and time educatiom research reports and projects; and Current Index

t3ourt1 s in Education, an index to over 700 journal:1 of interest to

cdmcators.

A comprehensive search stratepy would include more than a

search of ERIC. Two levels of searChing will be described in an effort

tp assist pro5lts. staf n,obtaining access to all information needed

preparing the literature review. Each levet is described below, 'with

specific references to databases and organizational resources which could

provide information on the metric system, metric education, and the

concerns of busines's and industry on conversion to the metric system.

The descriptions reflect the differing purposes of the oftrall search,

and are not intended to be rigidly separated catogoriL,s. Additional

sonrces will no doubt bd-identified and acceed.ln the'course of the

project. Descriptions of the databases can be found in Databases and

Clearin9houses: Information Resources for Education': Emphasies ha,; been

r\V

1 4 r-
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plae.,. cf,mPat.(71 telt, cvabmi ,, dal a)ases .tint t 1II kimli film i t 1 (I(Ii.t ion,I1

" such w; Ldn,.ation Indx, are not mentioned.

. ..I ,e ve .1 I t Ittt o I mat. i ona I Sottl-cw-1. Levo I I i.::t, tut i tt i.t ta 1 ,.. _

letro..pective sealch to identity all basic research and development

.oftorts in metric educationparticularly vocat'i.onal cdtication. Approx-.

'imately eight databases, in addition to ERIC, could be queried to ensure

retrIoval Of-materials in this area. A sample of relevait databases

1/.availabl(c-through Lockheed's DIALOG search system or Systeet Development

Corporation's (SOC's) ORUlT search program include the following:

o NTIS '(National Technical Information Service): covers

U.S. government-sponsored research.

o AM/INFORM: covers all phases or business management

and administration. Should contain intormation on

business/managoment decisiOns relevant to metric conver-

e.

I. IN/AM : Lt t i i DI OIl vocat. ioiia.t and t echnica 1. ()ducat ion
A

includingjob training. No new information hos been adaed

to this database since 1977.

o COMPREHENSWM DTSSERTATION INDEk: a sub)ect, title,, and

author guide to almost every American dissertation accepted

at an accredited institution Fiince

o TH4NFORNATION BANK: significant news.items, inte.rpretivo

artieles, artieles of opinion or chmmentary, business

news, and editorials from the New York Times.

o MAGAZINE INDEX: covers over 370 popular magazines (since

1977) and provides coverage of current affairs, busine..3s,

.and other areas,

6 MANAGEMENT CONTENTS: provides current incormation on a

VI
4P

,ri of byjne'is itlanctsiontd.nt. .to Aoki LOpic:1.155
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0 N Lc:mg Nat ionat Information ('enter for _Educational Media):
..

comprehonsive coverage of nonepriet
educational material.

o SSI CURRaIT RESEARCH: contain xeporte of both government
mid privately funded scientific (includitig social science)

research projects, either currently in progress or initi-

ated and completed during the two most recent years.

Level II. Current Awareness 4n4 Unpublished Research. Level
.

LI designed to provide access to ongoing research projeCts, recently
puPlished research announced during the course of the project, and a-
wide variety of organizational

resources, including potential research
1e

consultats.

The Smithsonian Science Information Exchange (SSIE) , access-
itele through Lockheed, can be used to monitor current research projects
t4le.d by government and private sources. Confc4rence Papers index,
available through SDC, can be searched to identify eignificant research
deeeribed at professAonal meetings. In this way' new RW findings can
he obteiined ,prior to publication in 'the formal journal Literature.,

The National Referral Center, operated by the Science and
A'echnology Division of the Library of Congress, abstracts and indexes
organizations (and'individuals) conducting research in all areas of
science, technology, and the social scienceS'. This database and search
ee't-vice can be utitieqd to supplement normal procedure of contacting
tne major organieations

and Wgencie.S concerned with the metric system.
After the reselts obtainea from the search procedures have

.been anale:ed, the databases which yielded the moe't fruitful information
will be ideatified: The originel search strategy 610Oyed Should' be
saved and re-exoeutpd on these databases at periodie,intervals through-
.010 the epen of the project. ln thie mty pr(Oot star( wilq Uo ablo to.

156
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111 )nitor the latest_ publi:;hed research findinqs so that the project
A

will reflect the latest research and development.

There will inevitably he some duplication of refoxence5

retisieved when conducting a comprehensive search across multiple.

databases. Nor do the specific databases mentioned above*exhaust the

tist of pertinent intormation sources available for this search.

A.-;sossment Inst. rumen ts

The assessment instruments that have been developed for this

project havv been carefully prepared. Scale 1 and Scale 2 are well

designed and should'prosent few difficulties. As I mentioned when we
* Nmot, a good precautionary

measure would be to administer these two

-scales to a small sample of teachers and/or colleagues. In this way

you migh,,preyent some misunderstanding in the directions that has been tior

unnoticed. You will also got an idea of the lenyth of time'required to

c9Mplote each scale.

Scales 3 and 4 still need some *revisions. Scale 3 could he

mbdified s6 that the scale. gives the list of items on the left side of
. the.page and providus three areas 911 the right side for respondents to

write items. .Figure I is one ver:::ion that tho revision might take.
NI

The primary change suggeste'd in Scale 4 is in the title.

When we met we concurred that "Metric Measurement Uses" was a more'

aceuratoLitle. Agaln, I would list the items from ,'..&cale 2 on g*cald 4.

Thi5 wilt prevent some confusion and,allow more reliable totals .

Ufze of Assesmaent cal e

,What wilt be doseribed next is an ideal use of thev four

a,,sessment scales. 4111-_ first !-)L,t(lo is not entirely possible because of
th fact that the workshops will be held in the no4u future..

Sqale:i 1. and 2 shotakl be sent to a la? s`krarde. of vocat`totial0157 4
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5

Figure I.

SCALE 31 Shop Convirsion to Metrics

DIRECTIONS: Read each of the metric items on the following list. Ifyou need the item now or expect to nee'd it in the futruelrite tpname in one of the,sections headed NEED NOW, NFED IN NEXT SEVERAL YEARS,or NEM, SOMETIME al T4E FUTURE. Do not list say metric items you will.not need. To the right of each item check whether this represents amajor pf minor expense or modification. A minor expense or modificationwill clo4.t $SU or less per item,

A'EM

1 4

NEED NOW

--
minor major
expensp expense
or modi- or modi-
fication fication

NEED IN NEXT SEVERAL YEARS

NEED SOMETIME TN TIP.; FUTURE

158
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I

t each .t . n t t en tt I t voc,tt lotto I ,treatO ,tt a it 11,1:;t; till , hove
tic >PO ed tI Itt nett at 1 e,o;t It) kti!tys pr.ior tt..) li.rtit

workshop. Tahttl. tto the I('.W It t; aint )repoi tableq nhowintl hoW ach of
t ht.? t t ,`+ ,111d I. t.t)t at snftjil e Tet:ilk.)110ed oft I 1101-10 two !.;c,ites.

;4 \

\,
Begin the wotkshop by having the, participants individuallydt.

complete Sca les I %Intl 2 . Alter this has been f ini;lied dist r lbute 'the

COMp0:; it e t ha t show the res u It S of the MAit surveys . Disettga:,
the mail survey results. How did Vie workshop participants agree with_

the :;u rvtly or poop t hvoiNhout. the state?

i,Aft er I. his discussion. has lik.,en completeti, have t-ho workshop

rt pant s LOU} ) I holllf.;01 yell by t he ten vocnt tonaL areas. Distribute

S(..0.111, i (Ind a.d< gt.,yip to complet e it and develop a composite scale

t

Use

t I a t t Live a (it ottp (1 i Oil . %hat MC( (to' they
now, expectc to need in t he neo I. future, and will use somet imo in

tt/&' (4.11-!;l ii ) t tl What was their reasoning rot tile groilping?

What do they ant ic-ipat 0 not needing and why?

Scale 4 can 1)0 done individually. This scale istlonger

'than Scale but h.'couse Te if; an individual response rather than a

group response, i t may not take as much 'Some (0.-oups may need a

groat deal or time to discuss where each item on Scale 3 shoula be

Throughtout the workshop it is Amportant to remember to keep

the participants involved. A metric worksh'op affords an excellent

1 'opportaniLy fut participants tO he involved physically and mentally.

A
Metric MeaslireMOnt activitio:; etre good way to get.rwoplt, phynieotly
int/U.1 Vuct. ..you knew rorn t:,-xperio ct.,', people are reluctant to use

the metric sytem. But, yet them or;ing i I, lit.' soon th-,,y will si.to just
I.how easy it is.

159 1to
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APPENDIX 9

SAMPLE INS1RUMENt
(1 of 10 Instruments)
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METRICS
A

Metric Sel f -Assessment
for Teachers of:

r DEVELOPED AND /PRINcED WITH KENTUCKY STATE FUNDS
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AUTO. MECHANICS

SCALE I Metric Tool-s, Equipment and Devic,es

Directions:, This'scale is designed to find out what metric tOols .equipment .

and devices are used'in your instrOctional program. Read each of the items o
the list and place a checkmark in one of the columns for each item.

,_

!tern
,

Don't use
in my

training
program

. Ise t e
equivalent
.English
item

\

Use this
now

,

It. Assorted metric hardware (hex nuts,_

washers, screws, cotter pins, .etc.) L
,.

.

2. Metric drill ))its .

3. Metric vernier caliper

4. Metric micrometer

41104
5. Metric feeler gauge

6. Metre tape.

7. Metric open-end wrenches

8. Metric box wrenches

9. Metric socket set

10... Metric hex key set

.

-11. Thermometers (degree celsius) .
t,

12. Thermostats (degree celsius)
r

13. Engine temperature gauge (degree
celsius) .

14. Oil. teaverature gauge (degree
celsfUs)H

15. Balancer with metric weight iyidicators

16. Metric pressure gauge on hydraulic brake
bleeder (kilopasul unit) *-4,

17. Oil, pressure gauge (kiloPascal Unit) 4
.

.

18. Manifold pressure gauge .(kilopascal unit)
.

165
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Auto Mechanics
SCALE 1/Page Two

A

Item

1. A"ose pressure_gauge pcilopascal unit)

20. Cutting tool air Qressure gauge
jkilopascal unif),

# 21: Hydraulic press pressure
(kilopascal unit)

Oonft use-
in my
training
,prdgram

Vse the k.

equivalent
English 'Use this
item' now

22. Hi h pressure washer pressure gauge
kilo ascal unit

23. .Welder pressure gauge (kilopascal
unit)

24. Analyzei- pressure gauge
(Kilopastal unit)

25. Oil, fuel or gas tank volume
Olittric volume)

26. Mobile brake shop with metric adjustment
dial

27. Metric-sized camshaft bearing in5erter
and remever

4

28. Automatic transmission metric tool set

29. Air impact wrgneh with metric sockets

,30. Metric bushing driVer set

31. Metric flaring tyols

32. Metric spark plug gauge

33
4

34.

35.

1

Metric tire pressure gauge,

Metric hydrometer
-414,

Metric valve sprtng height and tension tool

36. Radiator pressure testor (kilopascal un19

37. WOW metric wrenches

38. Metric distributor wrench

39. Metric torque wrenches

./....-T

40. Metric lug nut wrench 166
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AUTO MECHANICS

SCALE 2 Measurements

Directidns: This scale is deAgned to find out )ihat metric measurements are beingused in .your_instructional proOam. Read each oic' the items on 'the list and placea checkmark in one of the columns for each item,

--,--

, .

1 tem
.

.

on t
"ri6eti
to make
this
measure-
ment

.

Use
metric
measure-
ment

lige
Engl i sh
measure-
ment

Ise s t
English
and
metric
measure--
ment

. Crankshaft mairi journal size

.

,

.
2. Transmission clearance & adjustment

3.

_
-,-

'Val ve clearance

4. Ring cleanncé
...__

.

5.
. -- ----

Piston diamet0 . : ,

-11 .

.

v

6. Piston bore 4
l

.

7.

----T
.

Stroke of a piston. .
.

.

8. Length of a fuel line
. _ . . ,

9. 'Len_gth of a fan belt .

10.

1 ,-/ .[iiameter of a camshaft
. ,

11. Length of air exhaust pipe-4r
_____

N.,

7---le. SVark plug gap .

13. Brakeshoe to drum clearance -;

14. Front end adjustment -

15. Carburetor adjustment .
.

, . -
.

.. ,
16. Piston head area ,-

.:-
17. Volume of a fuel tank

18. Capacity of an acetylene cylinder

19. Amount ,of water in a radiator
. ,

167 15J



Auto Mechanics
.

SCALE 2/Page Two 4
.4,

,
.

(

N

,

Item
,

.,

. /

Doh t
need.. - '.

-to make
this
measure-
ment

,

Use
metric
measure-
ment

Use ,

English
measure-
ment

Use both
English
and
metric
measure-
mentt

20. Volume of otl for crank case

21. Capacity of a radiator
.

,

,

,

.

.

22: Bore of a cylinder
...

.

.

.7 .

23. Brake fluid capacity
,

.

4 .
.

24. Temperature of the engine

-

25. Temperature of the oil
4

,

.,
.

26. Temperature of,cooling system
.

.

,

27. Temperature of. transmission
..,

,

.

_.

28. Mass of battery fluid
,.

,
,

I/
t

29. Mass of:a small engine

30. Battery mass ,
.,.

_...

31. _Weight of a vehicle
.

, ..

,

.

.

32. Weight of truck loads
. 14

33( 'Torque a fitting_
,

.
,

II

.

.

.

34. Spring.tension
-

,

35. Tire Trpssure

36. Mantfold .ressure comeression ,
. .

37. .Air conditioning compressor .
.

.
... .

.

38: Speed of a-vehicle

39. Work efficiency of an engine

.

_4..

.
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.. A M-11 L F.

,SCALE ) ,Shop Conversion to Metrics

introduction: 1,11 a previous scale you ,ivere-asked to check

whether or not, y i were using listed metric tocils, eguiPment,

or devices. Thi scale is designed'to assist you o decide wh t

metric items you heed now or in the future to continue providin

relevant pduction. .The scale should also help,you to think

about thecost of changing over your shop to metrics. Once. .

you have decided what you need, when you need it, and what it

will cost, you may want to share this information with your

immediate superVIgor.

A

171
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SCALE 3: Shop Conversion to Metrics

Directions: Make a listing of the mOtric items you need now,fhose you will need in the n'ext several years, ahd items youwill need sometime in the future. Then place a checkmark in thecolumn indicating whether it will be a minor or major expense.

.

NOW

Minor
Expense

or

(under $50
per item)

Major
Expense

or
Modification

(over $50
, per item)

NEED IN THE NEXT SEVERAL YEARS

NEED SOMOIME Ia THE FUTURE

172



S'AMPLE_

- SCALE 4' Metric Professional Development Needs

Introduction.: In a previous scale you were asked to check whctther

16,

or notsmetric measurements are being used in your instructionaj

program. What you checked or didn't chebk may have meaning for

what you as a tlacher should know about metrics. If metric

measurements are u'ed or should be used, this indicates you

need to be proficl ient n working with metric measurement in

those areas. Where Tietric measurements are not used, you will

have to decide what you should know basest on vour information of
1ff

the progress of metric conversion,.in business and industry.

This scale is designed to.help you organize your thoughts about ,

metric measurement. Upon completion, you should be able,4e-lolan

for what you need to do for your own professional development

, in metrics.

'Directions: If you feel you need in-aepth education in a parti-

cular quantity of metric measurement, check to the.left of

that quantity on the following page. Make as many checks

as necessary.

1.73 160
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(Nuttily
.. Unit Symbol Use

.

1

.

Length .

.

,.

millimetre
.

mm shaft size, length

centimetre ern
.

!soaring sites

Ares square centimetre . ,cm 2
A

piston head surface

Volume/capacity

, .

.
.

Cubic centimetre an3
cylinder bore

cubic metre m3
work or storage space

millilitre , ml chemicals, lubricant oils

litre
1 oil, fuel, gasoline storage

.
,

Temperature degree Celsius C thermoqats, engine operating
temperature ranges, oil temperat

.

.1aLs
,

,

.
gram ... I .

.

.

tire weights

kilogram .

kg batteries, engines .

metric ton t vehicles, load weights
.

Deriding moment
(moment of force)

newton metre
,

N.m /
torque spccincations

Pressure/vacuum kilopnscal

kilometres per hoir

kPa

km/h .

,y
1

1--
.

,

manifolil pressure compression,
air hose pressure,

weed of the vehicle
Velocity .

Enercy/work kilowatt-hour kW 'it

..

, work efficiency of an enigine
.

NOte: Further metric definitions for mechanics ars found in Rules for SAE: Use of SI (Metric) Units, Society of Automotive Engineers, Inc.Available: Society of Automotive Engineers,Inc., 400 Commonwealth Dr., Warrendale, PA 15090.

TV4II C/ENTIER P041 VOCATIONAL IDUCATION

16.



APPENDIX

TABLES 11-19
Scale Resronses

.#



TABLE 11

AIR CONDITIONING' ITEMS

Mdtric
Item(s) Used Now

Metric
Item(s) Needed Now

jot
Metric Metric Item(s)

Item(s) Needed In Several Years Needed Sometime1 Future

ThermOineters (1)

eh,

Tempeilture measuring Assorted metric hardwire (1) __--Measuring tape (1)'clevices (2) Drill bits (1)Open-end wrenches (1)
Socket Wrenches (1),

Thermometers (1)

Measuring dpvices (rules,
. etc.)
Allen wrenches

(1)

'1))

.Box-end wrenches (1) Box-end wrenches
Open-end wrenches

1)

1
Socket wrenches (1)
Nut drivers (1)
Temperature controls (1).
Pressure controls (1)

t

*Number in pa entheses'indicate the number of responses.

4. 16-5



TABLE 12

.AUTO BODY ITEMS

Metric.

Item(s) Used Now
. Metric

Item(s) Needed Now
Metric

Item(s) Needed In Several Years
Metric Item(s)

Needed Sometime In Future

Thermometer (1)

Temperature
devices (1)

Open-end
wrenches (2)

gx wrenches (2)

!Combination
wrenches (2)

Socket set (2)
Metric hex key

set (2)

Assorted metric
hardware. (2)

Drill bits (1)
Tap and die

set (2)
Tape (1)

el

Drill bits (2)
Tap and die

set
Tape
3/8 drive'socket
set (1)

Combination
wrench set (1)

Box wrench set (1)
Open-end wrench

set
Hex key set h
Metric ton-

.

tainers (1)

Tape meaSure
-Frame and reference,books

for measurements in
meiric

Punch and chisel set
Pressure gauge
Metric containers
Air transformer
Air operated chisel
Spray gun cup
1/2 drive socket set
Torque wrench r

*Number in parentheses indicate the number of responses.

dirc,

(2).

p.

Air pressure gauges
Welding tank gauges

)
(1 )

16



TABLE 13

AUTO MECHANICS ITEMS

Metric
Item(s) Used Now

Rte.

Assorted metric
hardwa're (1)

Tape (1)
Open-end

wrenches (4)

Box wrenches (4)
Socket_sets (4)

Thermometers (1)
Air impact

wrench, metric
.sockets (1)

Spark plug
gauge (2)

Midget

wrenches (3)

Distributor
wrench . (1)

Eeeler gauge (1)
Key sets (2)

Vernier
caliper (1)

Metric Metric
Item(s) Needed Now Item(s).Needed In Several Years

Metric Item(s)
Needed Sometime In Future

Orill bits (5) Pressure gauge (2)
Tap and die set (3) Engine analyzer (2)
Micrometers
Calipers

[7)

-Auto transe§sion tool 'set (3)
6) Brake to9ls (6)Tapes 3 Brake-lathe modified for

Thread gauges (2 1 metric .
.(5)Open-end 411, Tap and die set (4)

wrenches 1 (4) Box-end wrenches (3)Box-end wrenches(5) OPen-end wrenches (3)Nut drivers (4) Nutdrivers (3)Hex key (4) Hex keys
(3)Socket sets (4) Socket sets
(3)'All metric pressure Valve spring measuring td61(2)

gauges (611, Micrometers
(1)Torque wrenches (8)

. Radiator pressure tester (1)
Pressure tester (3) Training charts (1)Air gauges (2) Piston andfhead surface
Hydrometer (1) cylinder bortng tool (1)Impact wrench Balancer with metric

soekets (5) weights
. (1)

Compression Oil'pressure gauge (1)tester (1) Manifold pressure louge (1)
Transmission Bushing driver set (1)tools

Temperature mea-
(1) Flaring tooNime."

,--- Q'
-

(1)

suring equip-
ment s(7)

Books (3)
Metric con- 4

tainers (1)
Air Transformer (1)

*Number in parentheses indicate the number of responses.
fiN

Engine meastring tools (1)
Engine analyzer machine(1)

.

Control dials (0'
Drill bits

.

Micrometer (1)
Oil fuel and gas con-

, tainers. (1)

4-'6J



TABLE 13 7 Continued

AUTO MECHANICS ITEMS

Metric
Item(s) Used Now

1

MeIric Metric t Metric Itim(s)Item(s) Needed Now Item(s) Needed In Several Years Needed SOmetime In Future
_

t--

Punch and Chisel
set

(1)
Feeler gouge (1)
,4ir hose ,pressure
gauge (1)

Valve sfting height
and tension (1)

RadiatorKpressura
tester 'e (1)

*Number in parentheses indicate the number of responses.

;401,
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TABLE 14

DIESEL MECHANICS

Metric Metric
1tem(s) Used Now Item(s) Needed Now

Metric Metric Item(s)
Item(&) Needed In Several Years. Needed Sometime In Future

Drill bits (1) i
Tap and die

set

Calipers 1)

Micrometers (1)
Socket set (1)
Hand tools (1)
Measuring tools(1)

*Number in parentheses indicate the number of responses.

-AN '

r
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TABLE 15

DRAFTING ITEMS

Metric Metric
Item(s) Used Now Item(s) Needed Now

Metric Metric Item(s)
Item(s) Needed In Severe) Years Needed Sometime In Future9

Tape (2) Scales for drafting- Micrometers (1)
Drafting machine machihe

scale (2) Rules 1)

Tapes 2)

Vernier caliper(1)
Micrometer (1)

Triangular t,

scaTe (1)
.

`ray.

*Number in parentheses indicate the number.of responses.
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TABLE 16

FOOD SVVICE ITEMS

Metric
Item(s) Used Now

Metric
Ite0s) Needed Now

Metrit
Item(s) Needed In Several Years

Thermometer (1)
Temperature

gauge
. (1)

Measuring cups (2)
Measuring

Measuring gag4 (2)
Measuring scales

1)Measuring 'spoons 1)
Measuring cups (1

Liquid measuring containers(2
spoons de (3) New shop machines (1)

Metric sized _Metric storage,confainers
pans (2) for liquids (1)

Bakers scale (3) Metric sized pots and pans (1)
CO Li'quid measuring Metric containers

8)

L.)
containers (2) Metric buckers

Metric,cans (1/

Disposable products and
bowls (1)

Temperature gauges or meat
thermometers

_ (1) 1.

*Number in parentheses indicate the number of responses.

176

Metric Item(s)
Needed Sometime In Future

Thermometers (1)
Temperature 9auges (1):

Air pressure gauges (1)

Water pressure gauges(1)
Steam pressure gauges(1)
Metric meat slicer (1)

Metric temperature gauges
for grill., fryer,

refrigerator, ovils(1)
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a 1

%.

mixing and
slorito liquid%
Ooxes,
buclicetS% etc.,

for mixing.and
- ,storing dry

ingredients (1)
Metrtc sizedy

-.ir-waWing can(1)
Set-of metr

S

r A .4measurin4
tups c(1),

Daiisy. scale. (1)

Measuring.sOon
. (1)

.or

s't

TABLE 17

HORTICULTURE ITEMS'

S.

eis

Metric Metric -

Item(s) Used Now Item(s) Needed Now
Metric

4ein'(s) Needed In SeverAl Years
Metric Item(s)

. Needed Someti In Future

Open-end c:

wrenches (1)
Boewrqnches (1)

,Socket sets (1)

Platform scale(2)
Rain Ouge (1),

Barometer . (1)
Humfdity Indi-

cator. (1)
Wind velticity

indicator (bue-
kets and _Con-

tainers wtth
metric)

Capacities for.'

;

TSpes'

Measuring:cups
Scales

11. :."

"'limber -in paren.thees indi cote.

e
I V

5t.

Se,

ri

'vuoper,19-f- re pons'es,.

e

"

.

.e

1.o

a

, 5,

I Ail-

st

.1



Metric
Item(s) Used Now

Metric
Item(s) Needed Now

4:LE 18

MACHJNE SHOP fTEMS

ef

)
Ai, Metric Metric Item(s)

Item(s) Needed 4n Several Years Ceded Sometime In Future

Drill bits (3)
Tap and die set(3)
Open-ended

wrenches (2)

Socket sets (2)-
Hex key sets (4)
Square (2)

Sules . (3)

Milling cuttees(1)
,Drill sleeves (01
fleigItt gauge (1)

Thinnomefer (celsius
scale) , (1)

Lath9 with metric
adjustmen
capabilitlelr(2)

Calipers calibrated
in metrics 11)

Feeler gauge ,(1)

Micrometer (3)

Thread gauge (2),.

Screw thread
gauge (2)

Com aratot with
metric adjüstment
capabilities (2)

Lathe with,metric
adjustmerit capa-

(2)

Vertical milling *

machine wi.th

metrtc adjustment
capabilities (2)

A
%

Tap and die sdt (5
Assorted metric ha
ware -(6)

Micrometer, (6)
Calipers (5)
Feeler gauge (5)
Punches (2)
Strew thread gauge

scales . (4)

Milling cutter (1)
Drill sleeves (0
Height gauge, (2)
Meter tape- (4)

"Open-end,

wrenches ,(6)
Socket sets ' ,(6)

Scales (2)'

Box-end wrenches(5)
Allen-wrenches (5)

Metric charts for
conversion (1)

Books on metric (1)
Drills and

reamers (5

Nut driv,ers (6
N.C. unit wiih metric

capabilities (1)

N.C. flexometer with
metrit

,

ties (1)

Milling machine collet set 0).,
-Numerical. control un,,it (1)
Flexowriter

'(1)
Mill.ing cutters (1)

1
Drill sleavgs (1)

. .

metric neignt gauge (1)
'Radial drill with Wric ad-

justments (1)
Machines ip shop that will

work in the metric system
(all kin\ls) (1)

Conversionl_kikts for old ma-
chines (6)

Cutting tools (drills, reamers
taps, dies, etc.) (1;\

Assorted metric hardware (1)
Aeight gauge (2)
Metric dials and gears (3)

, Digital read-out fpr mill (1)
Drill reamers

.

. (1)

*Numbet in parentheses indicate thvumber of.responses.
Atr,

4scA't

Hoist !b)

Drills 1)).

Torque wrench

.1

.

Metric Comparator (2)
Lathe with metric ad- h

justments
Lhthe metric collet

set

Lathe metric micrometer
stop ( )

Vertical milling machine
with metric capa-
bilities (2)

Grinder with-metric
capabilities (2)

Socket wrenches (1). ,

Hex wrenches (1)

S.
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TABLE 19

WELDING ITEMS

Item(s) Used Now
Metric

Item(s) N4eded Now
Metric

Item(s) Needed In Several Years
Metric It'emls)

'Needed Sometime In,Future

Hand tools
Metric tape ,

Framing square
Socket set

1 )
2)

3

2

Pressure regulators and
gauges (4)

Guide bend and feasible test=
ing equipment

' (1) -
Box-end wrenches 2
Drill bits
Tap and die
Assorted metric

2

(6

hardware (4)
30cm rule (3)
10 meter rule 0)
Metric fry

square (1)
Pein punches (1)
Fillet weld 816

gauge ' (.1)

Metric,training
aids (1)

Training aids (1)
Drfll bits (1)
Gas regulator (1)

Temp6rature
gauges .(1)

41.

.4011

*Number in parenthesg indiO We. number' of responses .

,
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General Evaluation

. EVALUATION REPORT

.The On-site evaluation visit with the Project Director 'and Staff revealed

evidence to'support the following general and specific statements concerning

the attainment of project objectives.

Objective 1 fhenietric selt-assessment instruments for ten (10) vocational

areas duced and explained. Th6 development, field t'sting and revis.ion

of these 6tumentswas reviewed and found to be in compliance with the stated

project activity intents.

Objective 2 The projected plans of the_ project concerning the attainment of

information relative to industrial conversion efforts were carried out. The

results of tjle effort were limited,%although results were,obtained. The limits

of project funds and time iqere a constraint in implementing alternate plans

that would have yielded the desired results. This finding has implications

whic re discussgd in more detail below. The objective of obtaining infor-

in relative to educational metric conversion efforts was successfulre

t rough the development and application of scales to determine the tools and

uipment being used in school shops and an examination of the measurements

being made in the shops.

ea,

sObjective 3 !The objective of Obviding.professional development opportunities _

to.selected teachers in/four vocational regions had not been cokleted at the

time of the on-site evaluation. Hbwever, plans were being ma:de and the materials

w4re,o4i1able. It seemed that there woUld be no major-barriers to the full
,

implOMeltation of this objective._
;
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Objective 4 - The provision of individualized
metric nibdules t he designated re-

cipients had not been done at tpe time of the evaluation review. The modules were
available and ready for printing; therefore, there should be no difficulty in the
full attainment of this otijective.

Literature Review

The process and product of the literature review were presented to the evaluator

by the project staff.

Strengths of the literature review were: (1) That it was included as a part of the
I"basic project-, (2) that a comprehensive listing in bibliography form has been de-

.d-veloped, (3),1planswere in evidence to categorize the listing to facilitate its

use, (4) plans were also made to prepare annotatrns for many of the Awe per-

tinent listings, (5) copies of projects to in-service vocational teachers in

metrics from other states had been requested (this seemed to be promising). It

is concluded that,the measureable objectives stated on page seven (7) of the

project proposal concerning the literature review have been met.

Implementations fOr improvement of the project btsed,on the literature review are:

(1) Obtain copies of
*the Final Reporl of the Western Michigart University Metric

Education Project, (2) obtain copies of the Industrial Math globtems in Metrics4
produced in Oregon, (3) review 'the requested pro ects on workshop in Pennsylvania

concerning development of materials to be used by vocatirOill teaches in teaching

their students the metric system.

This indicates that a.greaf deal of additional. work couldbe done through the

continuation of this project with modifications.

o

/
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Steering Committee

Evidence was presented that indicated that the measurable Qbjectives on Ole

seven (7) of the project proposal had either been met or were currentTy in progress:

This evidence included written 11.-4,ts of members of the Metrics Steering Committee

and the ten (10) vocational subject areas to be assessed.

Possible areas for improvement included (1) the provision and (2) the need for
4

alternate.means for business-industry input. These two areas of improvement

were also identified dS existing in the activities of needs assessment and in-

strument develbpment listed below.

Needs Assessment

Phe project plans for industry and education involvement is one of the strongest
. *.

points in the project. Although Advisory Committees were established, industry

involvement was limited. This was a Masior disappointment in the project in terms

of meeting objectives 3.2, 33, and 3.4. However, some input,was obtained di-

rectly from industry as well as from vocational teachers. This finding indicates

that other alternatives must be found for involving industry or greatly,increasing

project funding and staff to assure that this function is succestfunk

11One possible alternative for industry fnvblvement would be a mail survey using,

the instruments developed through the workshops, with vocational teachers.

is.scale 1 and scale 2 could be modified for tn industry survey'ff ;he project

is continued. Thivis, of4co3Jrse, only .one possible alternative.

The development of scale 1 and scale 2 was certainly an,innovati.ve approac4. to

needs assessment. The use of a variety of resourses in the development of these4
sciles is a very strong point in favor of the project:



Instrument Development,

Scales 3 and 4 represent the'development of the metrics self-assessment instrument

that measures metric professional development neeas and metric program needs.

Evidence was presented to verify the deve pment,of this instrument which meets

objective 4 of the project. The process of instrument development focused on

the use of several sources of written information as well as input from practicing

vbcational teachers w40...Some limited input from business and industry.

The use of the workshop in the area'of the University to refine and validate

the instruments prior to using them in the other\regions was a strengt6 of the

project. It,would have been desirable to use more teachers in each vocational

area; however, scheduling of time and teacher attitude lwere understandable

barriers.

It was repohed that some anti-metric attitudes Were exhibited during the con-

duct ofthe workshop. This verifies and confirw the need for metrics awareness

and proieional development programs in metrics.

11

Data Analysis

The analysis' of the instruments and data generated by them indicated that instru-

-ments were.needed for each occupational area. Therefore, data analysis was limited

to each occupational area. :This consisted mainly of summaries etc. The outcomes

of.data analysis resulted in supplementary information for the instrument develop7

ment whfich enab*es any teacher in each of the ten vocational areas (occupations)

A- to determine their present metric need.

The possib1e area of improvemenit concerning data analysi,s objecttve attainment is

the need for strengthening the direct Unk with the rate of change over by business

and industry. This is essential in predicting future metric needs.in vocatonal

programs.,

. 194



Field Test and Revision

FvidenceLwas presented to'Verify the development of the instrument and revision

b4seq on meetings.and workshops conducted in Region 6. The three additional

regioA had been designated with pla'lks for condUctiing the workshops being finalized.

There was a question about teachers receiving credit fdr; attending the workshops.

If credit is not available, it may be a deterraht to participation.

Plans were also made for final revision of the instruments based on the field tests

in the other regions. -,This is advisable in that the selection of the additional

regiolis was Made to inilude rural as well as rural-industrial areas: Basic at-

tainment of the objectives concerning the field test and revision seem to be

. Professional Development

The objectives for professional development are to be implemnted through providing

two suIlimer workshops and offehng a one (1) to five (5) credit hour course on an

,individuarbasis next fall. Plans were also in evidence to deliver copies of the

metric modules. Therefore, the objectiVesitfor professiorial development included

in the project will be met. The process of providing professional development

is excellent.

Summary_

In.summaeiling thevaluation report the most important point to be made.is that

a system has been developed through this project that provides'vocational educators

in Kentucky wtth the methods and materia1s needed to Provide inserVice ilbd pre-

service metric education to Vocational teachers that will enable them to prepare

Vocational students fer antry-intp employment in the 'Changing world.of work. It

is hoped that the Bureau of Vocational Educatibn, Vocational Teacher ZdacaOrs;

Vocational Administrator;, and Vocational Teachers will use.this system and im-
-

provelt thisough-refinelit land revision on a state-wide basis.

195
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The Project Director is, to be commended for designing ands implementing this Froject

based on sound vocational principles andlphilosophy. The University of Louisville

and the Bureau of Vocational Education also deserve prpise for supporting the

project and providing needed leadership in this important segment of our changing

environment.

The project could certainly be continued and "further refined. However, an im-

portant beginning has been made/01-th immediate implicationS for vocational teacher

and student learning fn the modernized metric system.
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Ir
EVALUATION-OF PROJECT ACTIVITIES

STEERING COMMITTEE..r\METRIC muOTION PROdfCT'

)
t

Directions: Please circle a numberin the apprwria.te coluoll1.1fter_each_Sg_the__...____ _____

'ft-flowing statme6B.- -Tf yoU 0'0-to make additional comments, a space is.,prd- ./

vided for that purpose on the last page.
A '

/
*

A

For thei statements below.- t.-vStrongly Disagree SD
... 2 -trisagree e

3 Undecided
4 - Agree ...

/

' 5 - Strongly Agree SA.

Literature Review

1 An'adequafe r.eview Of literature was -accomplished during
..the project

2.. The purchased literature wa ,sufficient in quantity.and
quality to support project tivities

3. .The listing of reference n ls ip the final report
will be helpful to vocati nal educators

4

.Steering Committee

4. The Aeering C. titte is represeptative of industry
and education

5. the tep vocational ogram areas-selected at the beginning
of the prdject were a good choice

6. Suggestions by fh Comsultaht.havq resulted in improved
quality of proje outtomes

Needs Assessment

). The,ffetrics Ad isory Committee is representative of //
seducatiow and industry ,

11, The m trics self-assesgmeni instruments.for the .ten areas
. are fficilnt to meaSUre (1) program metric needs and

SD D U

lt 2 3
1

1 2 3

1 2 3

-

1 2 3

1 2 3

1 2 13

1 , 2 3

8. Metric measu ements for,the ten areas are representative 1 3
. of what's be ng done in industry

9. The listin of metric tools and efiuipment is representa- 1 2 3 4 5
tive of wh t is/needed to.adapt to the,present State of
metrics i itidustq

10, . The list'ngs of needed tools arid equipment are,sufficient '1 2^, 3 4,4' 5
to predi t the rate of progress of industry during tilt
remaini g years,of,the ten year voluntary. conversion
period

Inotrwent Develo ment

l 2. 3
.

,
,(2) etric professional development needs

1.93
199

.
.. .

A 'SA

4 5

4 5

4

4

4'

4 5

4

4

1 '



Data Anplysis
P'

12; The thita obtaiO4 during ttie workshdp will help determine
'the metri( steps of the ten-(.lp) selected vocational pro-

_ , grams-finpompariso ibdustry
1

Eie_14. Test and-Rev_istliv_

l. Theethree ielected regions.to:fiell test the system for
providing metrics'education were good thoices

14. The two-day workshop conducted during the'preject in-
creased teachers' mel1wie awareness-tts-'we41 ars enhinetng k

program plAnning for thelmetrics.changdover
.

Professiorial Development

15. The plan for offering the metric course durtng the
Fall 1979, Semester is.a good method to'continue help-

'ing teachers to'adjuet to filetrit

' 16. -The copies of the self=assemment instrument and copy
Of individualized modules wf 11 be helpful to vocational,.

. eduCators'in the regions

17. There was suffidieht cooperation with.thesprofessional
,development unit during the project

4110

p.

I/ 4

:"

r

41a

r

(I 'v
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1 3 ,

1 '2 3 4

41

1 2'
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5

5
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STEERING COMMITTEE RESPONSES

3rd Party Evaluation
.

8 For th'e responses below -1-. Strongly Disagree (SD)
.162- - Disagrtie'

3 r Undecided ( u)
... .- 4 4 - Agrel0 ( A)4. . v.

r

'% 5 - Seeongly agree (SA)4

4

)

:r

Literature Review. -SD SA
,1 2 3 5

1. I. 1 5

2.
2

3. ,

3

S feer i 9_9 Commi tteg

4$

5.

6.

geeds sessment

7.

8.

9

'/ 10.

/
N

Instrument Development
,

11.
#

Aata Analnis

12. r %

Field Test,and RevisizA'
as '

13.

,2 3

3

4

,

1

1 3 1a

4 1

1 2
p

1

1 3 2

2

1 .2 3

2 4

201"



iteering Committee Respontes - Continued

-Profess (AO Development

15. e

16.

a

SD U A SA-

0 pments: Regional VEPOrfunds are'avaiiable
Continued workshops will be Most helpful

1, Continued .follow-up 'and evaluation with industry is a necessity
Need more industry involvement and less education involvement
Need more industry input
Continue the program
Metrics is here to stay,

4

,1
202
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'WORK,SHOP METRICL EDUCATION

F:irst_ Day

9:00 9:30 Overview of PROJECT

9:30 10.:00 Self-Assessment Explanation r Scale 1 and 2

1000 = 11:30 -OriontAtioA Experiences - Length

12:30 - 3:30 .Orientation experiences Area and Temperature

3:30 4:00 Summarization of Day's Activities

Second Day:

9:00e 10:00 Self-Assessment Explanation - Scale 3

10:00 11:30 Orientation Experiences Volume

1 130 1:45 Self-Assessment'Explanati'on - Scale 4

1 :45 - 3:30 Oripntation Experiences - Mass

3:30 - 4:00 Summarization of Workshop

k
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METRIC ACTIVOIES
I t

Ihe activities on the pages Which follow ire suggeWve of the content

and style/of iristruction in metrication which ili teach peop4e to think

metrically. These sa4ple agillovities touch upon our kinft otmeasure

pr6blems: length, area, volume and mass. 'They have been Oed with

students in grades 3 - 9 (with appropriate modification by the instrUttor)

and with adults. The writers hoPe that ttiey will help you to generate
,

many other activities especially adapted to the-learners,with who'll you work.

Three sample items used as materiatls are included at the'end Of this

packet. These are (1) an ant neighborhood "map" for Activity L. 8,
MO

(2) a copy of a curve for use in Activity A. 5 and *(3) a sheetof centimeter=4
square graph paper. You may wish to produce variations ori the first two

items; the third.(graph paper) can be.duplkated for use ir many of,the

activities.

A

4.

a

by: Bob Kansky
University of Wyoming

and
Chuck Thompson
University of Louisville

. 2
,

4



Activity L

411.

Activity.: Use' the metric Iiight'cliart to find your height o

the nearest centimeter.- (Do this on about the same

day of each month during the sch9ol yearl.

Activityl.. 2

Actiyity: Find at least two personal examples of each of the fOl-

lowing lengths:

a centimeter

a decimeter

a meter

(For example, the width of the nail on pe little finger

of my right hand is about one centimeter.)

Make a note of what these "personal examples" are, as.

you will need to use kthose examples later.

207
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Activity L 3

;

r 4

Acttvity: Here are some familiar objects yoè might find around ---

the house or classroom.

*Forythe shorter objectseiMate their lengths t the
-

) nearest centimeters. For/the longer ob)ects, e tfmate

their lengths to'the neare t decimeter.

*NO TAPES lp RULERS ALLOWED UNTIL AFTER YOU'VE MADE AN ESTIMATE!

,

.0*

Activity L 4

Activity: Using a tape meksure, find youn 86dy measurments to the

nearest whole centimeter. No fudging!

A. foot length (shoeless)

B: foot width (shoeless)

C. nIps

D. waist

E. Chest (bust)

F. neck

G. head (around)

H. arm (shoulder to wt1I i th" arM bent)

-

r

C,
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Activity L 5

me"

Activity:. 1) The distance, as the crow flies, from Dog Walk to Odds-

ville is 125 *flometers. Using that piece of infor-

mation,Apess the distance, as the crow flieS, from:

NA

A. Oddsville to Bear Wallow

B. Bear Wallow to Lovelaceville

C. Monkeys Eyebrow to Tip Top

D. Monkeys Eyebrow to Lo'velaceville
A

2) Now, use any ol pie objects lying about to help you

I.

4#

check your guesses

209



Activity L 6 .1

Activity: , A. Wrap a tapemeasure around the outside of the wheel.,

How far is it around the outside of the wheel?

T. Take a trundle-4heel and hold it by the handle.

ush the wheel along the floor until you hear

click.

1.
.Then-plil the wheel back toward you until it4010

Now the wheel is.in the,"Jammed posifioq,"

4.. Starttrig with the' wheel in the "jammed'position,"

roll the wheel forwahd until you hear click.

The distance the wheel rolls between clicks is

I meter.

5. Use the trundle wheel to measure the length of

the .% Be sure the "Start Arrow"

on theirundle wheel points to where you want to'

beg, measuring.

C. 1. Estimate the length of the room in meters.

2. Use thetrydle wheel to cleck_y_our_estimate.._,..,t,..,

204
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'Activity
.

Use the strips of masking tape
,

that are 1 meter:long .

411

practie.taking steps

When you're reAdy, start at the strip of tape furthest,

from the.wall. face the wall and c1ose.your eYes.. Then

take 5 1-meter steps tol6rd the wall, (How's your nose?)*

*Keep trying until yoOre'within a foot-k-length of the

wall.

.00

r.
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Activity t 8

In earper exercies, you found your heightsand CeY4ta1n
.

"personal examples" of one centimeter, one- decinieter and 0

one meteec Using these vamples.onty, guep some rfieasureS
.

.

-such as the following:*

A. the height of a friend (or enemy)

B. the length, width and height of a desk or table

C. the height of this room

D. the length and width of a window

E. the.length and width af a door

F. the waist measure of a friend

G. the neck measure of i critic
I.

Check your guesses using the tapes and rulers

*NO TAPES OR RULEAS ALLOWED UNTILIkFtER YOU'VE MADE AN

ESTIMATE!

`

Activity L 9

Actiyity: The picture of this station shows the homes of three

ants: Alphonse, Boris-and Clyde. The paths between the

ants homes.wiggle Around rocks, slumps of grass ancthe

holies of Other insects. /
1. IVhe aRts always travel alohg these paths, guess

how far i centimeters Alphonse travels in going to
see Boils After recording your guess, check that
guess using the materialyOrovided.40

,

2. Repeat procedure in 1 to guesi-and check,the distar6,
Boris travels to visit Clyde and the distance'Clyde
fist travel to yicif Al

.212
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Activfiy L 10
. .

. ,

Actiyity: The measures of several items are given below except fqr j
I,

.

. . ,

. .

.

the fact that the unit of measure
rs

hds beehNleft but in1
. t r.s,

each 'case.' (This'i's indicated ,bya ? in each example.)
4

For each item, tell which unit of measure (METER, DECIMETER,

or,CENT1METER) seems reasonable.
1.

1. Abraham Lincoln was about 19 ? tall.

2. The width of many living rooms is about 3 .?

3. Few earthworms are longer than 2' ?, .

4. Most dining tables are about 70 high.

5. Some of the world4s biggest snakes (pythons, anacondas,
4

etc.) grow to a:length of about 8 ? .

6. Miss America has a waist measure of about 61 ? .

.T"

7. A' man ' s foot i s dboui 3 ? long

. 8. A n(;4 piece of chalk is about 1 ? long.

4.

Activity L 11

Activity: Below is a list of.thipgs sohle people might have to measure

in their jobs. For each measurement, tell whichunit of

measuremnt (METER, DECIMETER, CENTIMETER) you think they

7

'1

would:use..

1. The Tength and.width.of a vegetable garden.

2. The circumference (distance around) a watermelon

3. 'The length.and width of windows.

4. The height (floor to shoulder) of dog6.

5. The thickness of boards used to make furniture.

/
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Activity L 12
*.

Activity: Cover one face ofea wooden stick with(black plastic electri=
"'"\.

cai thk 'Cut i decimeter lIngths of Yellow plastic We'

and OaCe theM atop the black tape, leaiingl decimeter
Ik

intervals of black'. Do not put any numerals on the stick..
)

DO NOT STRETCH THE TAPE BECAOSE IT WM THEN "SHRINK" BACK.11

4 Note:

-TO ITS NORMAL LENGTH

USE THE FpT SIDE OF THE STICK.

THE ORAN4E RODS ARE 1 DECIMETER LONG.

Activity L 13

Activity: Cover one face of_a wooden stick with a 20-centimeter '

strip of tape.

Note: NOW COVER THE OTHER FACE WITH A 2 DECIMETER STRIP OF TAPE.

') YOU'LL NEED TO DISCARD 10 CENTIMETERS'OF THE ROL Lf0 F TAPE

OUT OF 6ERY 50.

.;

214
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Activity A.1%
,

1 a.

k.
1. The piece of' 04peCat this Statdon is 1 meter along

each side sang! thus has an area,of 1 square mete'''.
_

:Using,thipaper as a guide, estiaate the area (in

sqUare meter0 of the ceiling in thios room.

2. Now, use a truNdle-wheel to check your guess.
4

111%,,,

I.

4

Activ.ity A 2

NO

Attivity: Guess the area in square meters (i.e., steres) of each

If

wall in this room. Cbeck\your guess.

11

215
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. Activity A 3

Jto

%,/

Activity:. The tloig square 'theet. of paper tias an'area of one square

meter. The smaller square has an area of one square

dee imeter.

1. How many square decimeters are there in one,square

mete

'41low ny &quare centimeters ay* there in 4 s,quare

me ,?

' Activity A 4

Activity Draw an outline of your left hand on the square

,

centimeter grid paper. Find the,approximate area of

your hand by counting the squares.

2. Estimate the area of your foot (with shoes off). .Now,

outline your foot and count the squares to check ,

your guess.



.

4

0

Activity A 5.

^

ak.

l_k_qtYJAE' Guess the area (in scitilk cent4Meters) of thv shaded area

4 updeta the curve. Use the:white and orame,rods to died(

yoprieress.:

Activitz

Activity A 6

Pick one of the pictures and guess its area (in

square centimeter). Now check your guess by using

the plastic grid.

2. Guess-and-check the area (in square centimeters). of

each of the other pictures.'

.217 210
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Actisity A 7

4 N . 0
Aetivly 1. The grid at-Ahis staTion Was an area of 1 square

decimeter. 'Using itt/as a guide,'estimats tKe area

. (in square decimetes) of each of the objects ihdicated

.,
.

1.

below. .

Z. Now use the decimeter-band4meter sticks to di 'ed( your

estimates.

218 21
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Actiyity.:

ActiVity'A-8

Use the plastic grid paper to find the'area (in square
-

.centimeters) of each figure.

1. For figures A-E you should be able to get an exact

measure.

For figures F.and G get as good an approximation as

you can.

219
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Ictivity A 9 .

si

Activity: Find the area (in'square cintimeters) of the outside (sides,

top,t and bottom) Of each container.

CI

\



Activity,A 10

Ac_Ovsit,t: A 1. Without measuring, cut out a rectangle Which is

not a square and which .has an area of abok

100 SQUARE CENTIMETERS.

2. Use the plastic grid to check the area of your

rectangle.

(a)-- 11---you are 1-!Jaff"---by-20--SQUAk-E CENTIMETERS oi-
more, ttAsow away the rectangle and ti-y again.-4"

(b), Keep trying until yoy 'are "off" by less than

20 SQUARE CENTIMETERS.

B. 1. Without measuring, cut out a nonsquare rectangle

which has an area of about,150 SQUIRE CENTIMETERS.

2. Use the plastic grid to check the.area df the

rectangle.

3. Keep trying uhtil you are "off" by less than 30

SQUARE CENTIMETERS.
)(,

C. '1. Without measuring, cut out a triangle which has an
-

"'area'ofgabout 50 SQUARE CENTIMETERS. (Your work

in Part A should help here.)
,

2. Check your estimate.

221 214
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0 Activity A 12'

4

-

I

Actiyity: gelow is a list of things some people,might 'need to

measure. FOr each meastWement, ,tell which unit of

measurement, (square centimeter, square decimeter,

square meter) you thilrk--they would-use.'

1. The carpeting- for your living room.

2. The amount of material for a bloue.

-.3.---VregulAr-sheet, of typing paper.

-

A

low

4. The top of a "pringles" can.

5. A dollar bill.

6. A half dollar.

7. The roof of your hotese.

222 2.16
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Activity VI

16,

4

Activity: 1. Pour what.you think is one liter of water into one

of the large, plastic buckets. Check your guess by

using the graduated container. Keep trying until your

guess is within 50 milliliters of one liter.

'2. Pick a container and pour what you think is 50

milliliters of water into it. Check your guess.

Keep trying until you miss by less than 50 milli-

liters.

, Activity V2

Activity: 1. Guets the volume of each of the containers which are

marked with letters.

2. Use the graduated containers andowater to check your

guesses.

!441
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Activity V3
e

AWviety; 1. Use the ruler and pen to dr* a line straight down

the side of thg 9lass. Let it dry for a minute or

two% '

2. With the help of th;:funnel, pour 25 MILLILITERS

.

colored water into the 50 MILLILITER measuring cylinder.

3. Pour the i5 M I LLILIIER_of:waterAnto_the_glas

the pen to mark the height of the water on the'side

of the glass.

4. Write "251:. (for. 25 MILLILITERS next to the mark you

made on the glass,

5. -Add another 25 MILLILITERS of water to the glass.

Mark,the new water height and label it "50" (for

50 MILLILITORS).400,

Add another'25 MILLILITERS of water to the glass.

Mark the water height and label it "75" (for 75

MILLILITERS).

7, Continue the procedure until you have a 250-MILLI-.

LITER measuring container.

224
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Activity V4

Activity: 1. With the hel6 of one or two other people, use the
r

meter sticks and "corners" to build the frame of

a "bpewthickhas a volume of .One cUbic Wer,

2. Use ygur frame to help you guess the.volume of the

room.

3. Take a look at your instructor. About how many per.-

sons of that size could be squeezed inside your.frame?

What is the approximate volume of your instrdctor?

4. Disassemble the frame you built.

Activity V5
<,

Activity:{ 1. The little white cube has a volume of one milliliter

( of a liter).
-MO

2. Guesg the volume of each container and then use the

materials given here to find the approximate volume

of the containbrs.

225 21a.
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A tkyity:

Activity A6

1. For each pair of objects, estimate which of

the two has the greater volume. Write the name

oi that object in tbe.space provIde4 in .the.

chart.

If you think.that two objects ofa given pair

have the same volume, write ISAME" in the space

Provided.

B. Now use containers A and B, the funnel and the colored

water tb'che0 the estimates that you made in Part 1.

Here is how you do it:
'w

1. Put containers A and B side by side.

2. Pick one of the pairs of different-shaped Objects
and fill each member of the pair with colored water.

3. Pour the water from one member of the pair into
container A.

4. Pour the water from the other meMber of the pair'
into container B.

5. In the space provided in the chart, record the
name.of the object Which you found to haveFthe..
greater volume. If you found thkt they had the
same votume", write "SAME".

6. Empty containers A. and B. Repeat the five steps
above to check each pifr of bbjects.

4.

pit
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Activity. V7

Activity: A. 1. Dip up a heaping.teaspoon of salt.
2. Ho ding the spoon over the paper'towel, gently

us the edge of the ruler to scrape off th&
- e tra salt, (that is, to make a level teaspoon

of salt.)
ot 3. With the help of the funnel pour the level teaspoon -

k.

of salt into the measiiiTirde77 ....,...

4..101What is the volume, in MILLILITERS, of the level ..=.

,

tedspoon of salt?'

N.

B. 1. Put 3 level teaspoons of salt into the measuring
, cylinder.

From the answer you just got for 3 teaspoons of
salt, what must'be the volume of 1 teaspoon of salt?

C. 1. Put 10 level teaspoons of salt in the measurin
cylinder.

2. What-is the volume of 10 teaspoons?
3. From the answer you just got, what must be the

volume of 1 teaspoon?
4. How -does your answer compare to the answer from

part B? Why?

D. 1. Pyt one levet tablespoon of salt'into the measuring
cylinder. What is tHe volume, in MILLILITERS, of
a tablespoon? .

E. 1. Put 3 level tablespoons of salt intothe measuring
cylinder. What is the volume of 3 tdblespoons?

2. Based upon the answer you just gave, what must
be the volume of one tablespoon?

F. 1. How many teaspoons of salt are in one Tablespoon
of salt? Justify your answer.,

st
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Activity V8

Activity: A. 1. Pick a conta ner and pour what you thin is
100 MILLILIT RS of water in it.

,2. Use the fu el and graduated container to check
your estidlate.

4,

4

B. 1. Repeat the process of Part A using the other con-
tainer.

C. L Repeat Parts A and B for a volume of 50 MILLILITERS.

1. Repeat,Parts A and B for a volume of 250 MILLTLITERS.
In this case, keep trying until you miss by at
most 20 MILLILITERS. T

228
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Activity V9

One upon a time; cereal manufacturers all sold a "family-

sized" package of their cereal. Moreover, most of these

manufacturers used the same size and shape box for their-

t. "family-sized" portion. Then, for som reason, many .

started to _change the shape af the-box use`d.

A. You have been given a cereal box. Suppose that all

manufacturers used this same box for their "family-

'sized" package:

1. Now suppose that the manufacturer of Bloatie Oaties
introduces a new "family7sized" package which is
one CENTIMETER thicker than the old box but which.
is also,2 CENTIMETETIS shorter. Which package
would hold more Bloatie Oaths, the old or the
new?

2. How many MILLILITERS more (or less) woulthe new
package hold?

B. 1. Suppose the manufacturer 0 Crunchy Creatures
also changed its box from the size you have been
given to one that is 1 CENTIMETER thinner but 3
CENTIMETERS taller. 'Which package (old or new)
would hold more.Trunchy Creatures?'

2. How many.MILLIMETERS mord (or less) would,the
new package hold?

3. Which size package would sell best?

Extension: Suppose that the manufactureres of Gram:Flakes made its

l'clackage 2 CENTIMETERS thinner. How much taller would it

have to be to make its new package.so that the new pack-.

age (although ft would look different) would hola about

the same4wolume of Gram Flakes as the old package?

Alm
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Acttvfty V10

Activity.: A. 1. Cut along the edges of the shape on the cut)-out
sheet.

2. Now fold along the heavy lines of the shape to
form a box.

3. Then pu* tape along each edge of the box.
result should look like, the box pictured at the
left.

B. The box you just made has a volume '(capacity) of one
LITER. If the box were made of stronger stuft, we
could use it to measure things which are sold by
volume. For instance,

a LITER of soft drink (large boWe).
a LITEg of motor oil (a small car engine
holds about 4 liters)
a LITER of gasoline (a smW1 car holds about
40 LITERS).

1. What is the length (to the nearest CENTIMETER)
\of each edge of the box?,

2. a. Use the little cubes to make a "floot"
inside the box. (That is, make a layer of
cubes--one cube high--which covers the bot-
tom of thebox). How many cubes are on the
floor?

3. b. Make another layer Moor) on top of the
first. How many cubes rfe in that.floor?
c. How many floors can the box hold? .

d. ,How many cubes would be in etich floor?
e. How many cubessc4n the box hold?

C. Each little cube is said to have a volume of one
MILLILITER (which means 1/1000-liter). Why is one
MILLILITER a good name for the volume.of one of
the little cubeO

4?2.i230
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Activity M 1

Activity: 1. Place a 1 gram weight on one side of the balance.

Then place enough paper clips on the other side to

balance it. You may have to cut off part of a

pa0er clip. Therfput-the paper clIps-al) Luyether

'in a loop.

2 Place a 5 gram weight on one side of tne,balance. Then

place enough paper clips on the other side to balance.,

it. You may have to cut off part of a paper cliO.

Then put all of the paper clips together on one clip.

3. Repeat for a 10 gram weight.

ActivityciM 2

111

Activity.: 1. Find an. d record the mass (to the nearest gram) of

each UX. coin.
.

2. Prepare a list of U.S. coins, from the lightest to .the

heaviest%

a) Which has tbe greater mass, a penny or a nitkel
b) Can you tell which of two U.S. coins Is wokh

more if all you know is the mass of each coin?
0 If coins were exchanged according to their

masses, how many nickels should'be exchanged
for 1 quarter?

3. List 5 different combinations of coins, which would
total 30 grams.

1

231
s 224



a

fi

Activity M 3

Activity: Use rock salt to make your own set of weights. Putl

rock salt into a "baggie"-until.it balances a 50 gram

weight placed on,the other p4c qf the balance. (Be sure

.to put a fwist-tie on the balance too.) Repeat wilb

100 gram and 500 gram weights, 'Take the weights with

you.

Activity M 4

Activity: 1. Cut off a wad of clay which you think has a mass of

one kilogram. )Check your guess by using a balance.

If you misstd by more thah 50 grams, put back the

clay and try'ags4n.

,

2. Now try to' cut off a wad which has a mass of 100

grams.. Check your guess. Keep trying until yoU're

-\ off by less than 10 grams.

3. Please return the clay (unCagged) and knife'tb the

big container when you're finished (5quash,the clay

together.)

232
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Activity M 5

Activity: 1. Using the metric bathroom scale, find your meight to

the nearest kilogram.

2. Guess someone's weight. Check your guess by having

him/her use the scale.11 you were off by more than

5 kilogramsfind someone else-to work.with. Keep

going-until your guess of someone's weight is off

by less than 5 kilograms.

Activity M 6

Activi_ty: 1. Pick up one of the items and hold it in your left

hand. With your right 4nd, pick up weights until

11,
you think the mass of the weights in your right hand.

is the same as the mass of the object in your left

hand. Now use the balance to check your guess.

Describe "how far off" your guess was.

2. Repeat the procedure described,in A, dsing each'of

the' objects at this station.

()

r-
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Acti'vity M 7

Activity. 1. Pick up one of the items and guess its mass (in grams),.

Use a balance and we)ghts to check your guets.

2. Repgat the procedure describer in A, using each of the

items at this station.

Activity MB

Activity: Each .of the small weights has, its mass etched on it.

Use them to find the weights of some fhmiliar objects

,tou might have at home or in your classroom.

234



Activity M 9

Activity: A. Do nbt use the balance fcir this part of the activity::

1) yick item A with dne hand and item 13 with the (

other. 'Using your arms like a balance:estimate

which'istem has thegreater mass.

Repeat the procedure for each pair of,items listed

in the chart.

Checking your estimates with the balance.

1) Use the pan balance to compare iach paire9f-

items listed on thq 'Chart.

4.
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Activity M

Activity: Pepnyweights are no longer used to find the mass of_
objects. ,Thingsitre now measured in grams. Each
of the'weights used in this activity has a mass of
1 gram.

dIM

1. Use the.balance and the cubes, to find the mass,
in grams, of each object. Record the name apd

,mass of each object.

2. Are there any other objects or things in your
classroom that have the same mass as any of
these objects?

6'.

236
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Activity M 13

Activity: While the 1-gram weight's are useful when finding the
masses of small or light objects, they are not so
urful when finding the masses of heavier 9bjects.
The weight marked "20" has the same mass as 20
1-gram weights and should be used when measuring the.
heavier.objects.

' '1. In one pan of the balance place two of the weights
marked '20" and one of the wpights marked "10". What
single wei,ght should be placed in the other plan to
make them balance? -

2. What 5 weights will equal a 500-1ram weight?

3. Place a 100:grAm weight in one pan of the balance.
Make the pans balance by placing exactly ten weights
in the other pan.

What other combinations of weights will balAnce
with.100 grams?

5. The weighS marked "1000" is 1000-gram weight.
It is alit called a kilogram weight (where "kilo"
means "1000").
a. Place a kilogram weight in one pan of the balance.

Make the'pans balance by p4cing exactly six
weights in the'other pan. What ireights did you I

use:

Check your answer to the last questioR against
those of other people in the room.

-A-

'Note: A set of metric weights .(metal, plastic and/or clay) should
contain the following:

MASS QUANTITY
1000 gram 1

500 gram 2 ,

100 gram
.

50 grain ' 2

20 gram 5

10'.gram 10
1 gram 25-50 .

t.

Warn your pupils that the balanCe may not be perfect but will be
"close."
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Activity M 14

Activity:. Each bag contains a portion Of something-to eat. There
is the same kind-of thing in each bag, but no two bags
contain the same Mount. For any two bao, the bag
with the greater mass contains the larger portion.

Your task is to place the six bags."in order" according
to their masses. That is, you are to place the six bags
in 4 line- like this:

...-......-

so tha,t the, bag with the sma.11est portion (least masO' { .1

is in position 1. The bag you place in position 2 should'
have a larger portinn (more Mass) than.the one in position

:

1 but should have lss mass than any bag to its right.
.

The bag with the greatest mas, should be in position 6. ,.=
, r!Use the baTance to get the bags in-order.

Note: A total of about 800 gram' of candy is required. Use small
candies.

Directions for preparing rbag of goodies:

1. Use sealed bags (Ome size).
2. Use paper or colored plastic bags so the students cannot see the

contents.
. 3. Let your experience (and budget) be ypur guide with regard to con-

, tents. Gandy, nuts or cookies are standard fare.
4. Place the same kind of thing in each. bag. .

5. For each group ( 3 to 4 pupilsAn each,group),. prepare six (or
more if you want to make ehe exercise difficult) bags. Use-the
same six masses for each group but label (A, B, C, D, E, f).the
bags' differently. 'Be certatitSto keep a record of the order for
each group so that you can quit*ly check the results.

6. Here is a suggested arrangement for six groups of six bags of
candy.

Mass in bao (in grams) Label on the Bag
1' .2 3 4 5 .6

36 CB C B E C,
33 F ,EBFCA
32 ACFAB .F
30 . gbFADFB
28 B A D E A D

27 ED E C D .f

238
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ACTIVITy T 1

IkINITYL SIX (6) CELSIUS THERMOMEtERS ARE PICTURED ON THE ATtACHEDWORKSHEET. tACH LOOKS SOMETHING LIKE THIS:

sk

XEROX.'

c'6
Ito

k

tle

a

THE SHADING. IN THE THERMOMETER
INDICATES A TEMPERATURE OF,
n DEGREES CELSIUS, SO A '"L5"
SHOULD,BE WRITTEN IN THE, BLANK

, BELOW THE THERMOMETER,-

.6

40.

TEMPERATUR.E:
DEGREES CELSIUS

239



*ROX.

°C,
Ito

,

XEROX

1c47

Iromee.s.

60

-20

,1.
50..

.101.

30

10

10

I 10, Iva
. _

CELSIUS TEMPERATURES
WORKSHEET

r-
XERuX

ci1
cc

tr_110

7 70

50

..
'10

XEROX
o
110

40

;

4.

30

P.M..
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4 ACTIVITY T 2

IkTIVILY: ON THE DEMONSTRATION THERMOMETER) FIND THE FOLLOWING
TEMPERATURES:

BODY TEMPERATURE

FREEZING POINT OF WATER

AVERAGE ROOM TEMPERATURE

ACTIVITY T 3

ACTUalli_ PEOPLE OFTEN SPEAK OF THE TEMPERATURE OF A ROOM. IN THIS,ACTIVITY WE WILL INVESTIGATE WHETHER TEMPERATURE IS THESAME EVERYWHERE IN A ROOM.

1) PLACE THERMOMETER IN A LOCATION IN THE ROOM. CONSIDERSUCH PLACES AS-NEAR A WINDOW, NEAR A HEATER, IN THE CENTEROf THE ROOM/ RFAR THE FLOOR, NEAR THE CEILING, ETC...,(USE THE TAPE TO HOLD THE THERMOMETER IN PLACE IF NECESSARY).

2) AFTER SEVERAL MINUTES) RECORD.THE TEMPERATURE AT THELOCATION,

ACTIVITY T 4

Aulyliy: PLACE THERMOMETERS IN A LOCATION OUTDOORS. YOU MIGHT WISHTO C NSIDER ONE OF THE FOLLOWING LOCATIONS:

EYE-LEVEL IN THE SUN
LYE-LEVEL IN THE SHADE

OTHER POSSIBLE LQQATIONS WOULD BE'ON THE GRASS, ON A SIDEWALK4 OR ON A TAR SURFACE. (YOU THINK OF SOME)

ACTIVITY T 5

ACTIUM. USING ONE (1) OP THE CELSIUS THERMOMETERS, TAKE A TEMPERATUREREADING FROM A DRINKING FOUNTAIN IN THE BUILDING.
7
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TO: VOCATIONAL ADMINISTRAToRS AND JEAt1-1E.RS
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Trimble Couqiy
Bullitt Codey'

(and
Oldtam County

FROM: Or. Richard K. Crosby
Department of Occupational and Career Education

DATE: August 3, 1979

11.

OVIANAPCAMPUS

A course in metric's education will be offered to vocaiional teachers during the
Fall '79 semeter bDr. Richard K. Crosby, Department of'Occupational and CaNer
Education. The cou e (EDVT 530 Special Toplics: Metrics) will 'be 2 or 3 credit'
hours, graduate o undergraduate credit.

The course will count towards certification an degree work at U of L. Persons
enrolled in 'other universities should check with their advisors. ,

The first session will be'held at Scott Detrick Vocational Education Center on
4tAugust 29, at 3:00 p.m.. Students will be registered during class at the. first
sesston. uition ist$23 per credit hour for undergraduates.and $26 for graduate.
students.

Anstruction is individualized. The amount of credit and course responsibilities
will be worked out with each student the first ,night of class..

72,

The course will be rotated between four locations: The.sthedule is as folloWs:

Scott Detrick Westport Road Jefferson-State * 'Mil Creek 1
Vocational ,Education Vocational Education Vocational-Technical Vocatio 1 Rehabili-

, Center Center , School tatid ,center 1

Aug. 29 SePt!
Sept. 26 Oct. a
Oct. 24 Oct: 31
Nov. 21 Nov. 28

Sept. 12

Oct. 10

ANov: 7

Dec. '5

Sept. 19

Oct. 17

Nov. 14



Page Two
August 3, 1979

.

Each student must attend at least 5 sessions. Sessions,will run from 3:00%5;30 p.C. During the sessions, the resource person (R. Crosby) will assiststudents to complete the modules and will provide final Check-Out Activ)ties.

The course is limited to 25 students. If you wish to enroll, call Virginia Ellisat (588-6667 - ext. #4) now so your name can be added to:the classlist.

If you have.any questions, please contact (R. Crosby) at 588-6667 - ext. #3.

7,

D . RTUARD K. CROSBY
Assistant Professor

^

I.
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MODULES COMPLETED - EDVT 520 SPECIAL TOPICS
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Occupa t i ona 1 Area
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.. _ _ _
41,
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METRICS - EDVT 520 SPECIAL TOPICS

Class Schedule IE Explaih C.O. leCheck-Out)

4odu1e
#

Aug.

29,
Sept.

5
Sept.
12

Sept.

19
Sept.
26

Oct.
3

Oct.
10

Oct.
17

Oct.
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31

Nov.
7

Nov.
14
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28 ,
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C.O. MID
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EXAM
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,

FIN.
2 E C.O. C.O. , cl.

EX/
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E,C.O. C.O. C.O. C.O.

5
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,
. .

.

6 ,
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7
E,C.O. C.O. C.O.
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,

E,C.O. C.O. C.O.
3
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v
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SAMPLE ONE (1) OF SIXTEEN (16) MODULES.

MODULE

4

Conversion of Units
in the Metric System s

L.

DEVEt.OPED BY:

Richard K. Crosby
L. S. McKinney

24,3
PRINTED. WITH. KENTUCO .STATE FUNDS



muqule

, METRIC EDUCATION

CONVERSION OF UNITS IN THE METRIC SYSTEM

, This module will present a method for the conversion
of measurements expressed in a given,unit of length
to an equivalent measurement expressed in a different
unit of length in the metric system. Conversion of ,

area and volume units will be included in modules on
'w area and volume respectively.

Read the following objective. If you think you are
already able to perform these tasks, Check with your
instructor to complete the Check-Out Activity,

or

If you need to complete learning activities in order
to be able jto do the taskaA find the Learning
Activities in this module'and go through them in
the order listed.

//
/'

Given a listing of metric measurement problems,,
at least 90% of the probleMs willjbe answered
correctly. The problems will require the problem
solver to:

Convert millimetres to centimetres'and
metres.

Convert centimetres to millimetres and
metres.

k. Convert metres to millimetres, centimetres,
decimetres, dekametres, hectometres, and
kilometres.

, Convert kilombtres to hectometres, dekaMetres,
and metrer

253



LEARNING ACTIVITIES

1

3

4

wir*

r.

14.

READ Instruction Sheet I, CONVERSION-OF UNITS IN.THE
RETWIC SYSTEM.

.(or)

READ Ploutz,

(or)

Pau F., The Metric System. P . 9-52.
1K

*

CHECK YOUR KNOWLEDGE by completing Measurement
Activity I, MEASURING WITH METRIC UNITS AND CON-
VERSION.

k

CHECK YOUR KNOWLEDGE by completing Student Self-
EFWFRF765WVEFFT5roF UNITS. IN THE METRIC SYSTEM.

ARRANGE with your instructor to complete the module
ETWEig through the'CHECK-OUT ACTIVITY listed on
the bad* page. #

10.1

Copyright: Richard K. Crosby-L.S. Mckinney 1979

254



module m -4"

INSTRUCTION SHEET I

CONVERSION OF UNITS IN THE METRIC SYSTEM

Wht6 computations, includinvconversions,are made with meamementswhich are expressed in specific units of measuta, the units may becarried through the calculations and the answer expressed in a given
unit of measurement if the answer is a measurement.

An example of this s,if you add 3 f . and 6 ft. the, answer is 9 ft.Not.just 9.

However, if you wish to know how many times 5 ft. is contained in25 ft. then the answer is a number not a measurement. The number
tells the number of times the 5 ft. is contained in the 25 ft. Feb

40 25 ft.
ft = 5, not 5 ft.

The ft. unit in the divisor dancels,out the ft. unit in the dividend

Other examples of computing with unj,ts with which you 'are possibly
familiar are:

3 in.+ f2 in. = 15 in.
115 volts + 115 volts = 230 volts
9 ft. - 3 ft. = 6 ft.
40 yd./. .3, 120 yd. = 320 yd.

2 ft X 4 ft. = 8 sq: ft. or 8 ft.2.
(Notice thats,addition and substraction of like units gives a measure-
ment in the same unit of measure, but when you multiply measurements
you have square units or units of area.1
6 metres X 10-metres = 60 sq. m or 60 mz.

18 sq ft 18 ft. ft.. 6 ft.3 ft

60 ft- 60 ft
1/ fi. --Ty IT ... 5

cancellation of units.)

4 ft X 5 lb = 4 X 5 X ft X.1b. = 20 ft-lb

30 ft 30 ft. ..3 ft
10 sec 3 ft/sec.= 3 fpiru seP sec

" 3
3 lb/frt = 3 lb per foot/
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Instruction Sheet I (p. 2)

Moduli. M-4 .

The principle of carrying the unit of measure along with the measure-ment during calculations becomes very useful in converting, measurementsfrom one unit of measure to another unit of measure.

The chart of the most used measurements of length in the metric systmfollows:

METIIIC LENGTH

Unit Name Symbol Ratat illshitlAxLUnits. -

millimetre mm 1 mm = 0.001 m

centimetre cm 1 cm = 0.01 m = 10.mm
,..

decimetre dm 1 dm a 0.1 M '1' 10 cm

metre . m 1 m = 100 cm = 1000 min'w 10 dm

dekametre -dam 1 dam = 10 m

hectometre hm 1 hm = 100 m = 10 dam

kilomeire km l'km = 1000 m = 100 dam = 10 hm
't?

A careful study of the relationship of units in the metric system will
show that they 'are related in multiples of ten, therefore, changing
from one unit of measure to another pimply requires the.multiplication
or. division by ten or some multiple of ten.

*

The only remaining questions are- how do you know 'when to divide or
multiply and by what multiple of ten?

To answer this queition we must define a ratio. A ratio is a relation-
ship berween two similar Units of measure that tells the number of
times one unit contains the other. By similar ull.its we mean that
they both must be-units of length, area, volume dt any other typesof
measurement.

The Metric Length Chart relationship of units column defines many
ratios of the units of length in the metric system. With this infor7
mation you can conVert from any given metric measurement defined to
-any other. * .

The ninciple to uselollows:

Since there ige 1000-n1 in one (1) km, this can be ,stated 1000 m =-1 km
as 1000 m representfl3 exactly the same distance as 1 km. 'If we divide
one by the other the answer is one (1).

1000 m
km is 1 ot 1 km

TOrrrn - 1
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Module M-4

Remember that when fou'diid one measurement by an equal measurementthe quotient is one. This tincip1e means that you may.use all of
thedefinitiona in the. rel ionship of units as conversion factors.That is as nuMbers to use in converting.from on. Obit of measure of
length-to another it of measure of length.

EXAMPLES:

How many-cm are in 5 m?

The relationship between m and cm is -
.

1 m = 100 cm or m = 1 and 100 cm r 1
11 0 1 hi

Since we have 5 m and want to know the number of cm, choose the ratio100 cm - 1, so.that the m units will cancel.

5 m .X.100 cm = 500 m X cm = 500 cm .

rn

How tkly km are there in a distance of 250 m?4
1 km = 1 000 m

or 1 km = 1 and 1 000 m = 1
1 000 m 1 km

250 m X 1 km = 250 X m X km = 0.25 km
000 In 1 000 in

The ratio 1 km was chosen so that the m units would cancel leaving
,

1 -000 m
the km length.

Thts principle will permit you to convert from any length expressed
in one unit to a length in any other unit as long as you have the
relationship of the two units. Othet examples are:

37 mm ? cm

37.mm X 1 cm = 3.7 cm
10mm

390 mm = ? m

390 mm X 1 m = 390 m =-0.390 m
1 006 mm 1 000

36 cm ? mm

36 cm X 10 mm = 360 mm
l'cm

257
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11

Instruction Shiest I (p. 4)

2 m ?

dAv

2 m X ljna,p2 2 000 mir
1 1D-7:

S.

3.5 m m ? cm

3.5 m X 1QO -cm w 350 em
I m

1 m w ? dm

l'm X 10 dm 10 dm
-nor

m ? dam

6 m X 1 dam m 0.6 dam
ro-r-r

300 m ? fun
,

300 m X 1 hm m 3 hm
lOOm

0.5 km ge ? hm

0.5 km X 10 hm 5 hm

3 km ? d

3 km X 100 dam 300 dam
1 km

ccModul. M-4

These principles of conversion are applicable to the conversion ofall units in any system of measure. Try a faw in the customarysystem on your own.



Module M-4

MEASUREMENT ACTIVITY I

' MEASURING WITH METRIC UNITS AND CONVERSION

Measure the lines below in cm or mm and then perform the indioated
conversions.

2.

3

ks,

mm CM

#,-

4.

5.

MM OE

Mriar C

Av.
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1, 1,8 m

2, 9 in

3, 6,3 m

4. .320 m \

5 80 in
.6, 160 m

7, 2.8 cm

8. 3,5 km

9. 55 kin

1Q. 3,8 km

4.
, Modulo M-4.

.Stiidont So1f-Checkit
A.

CONVERSION OF UN/TS IN THE METRIC4SYSTEM
.ett.

,is mm 11.

12.

- 2.3 ;cm ,.4 'MI
1" cm 180 cm al m

- , v din 4 '13. 11..2 min in
3. Wu 14. 1.6 in ni CM

3. dam_ 15. 2-80 mm ,... rn

3. km
,

16. 5.5rdin cm
.., 17. 3.8 hm in
- , m 18, 2,.0 dam 3.
- hie 19. 45 mm C111

dam 20. 3260, mm
it

.1

z
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CHECK-OUT ACTIVITIES

`..+1

%Module M-4.

The statements below explain thElictivities you Must beable to complete in order to frsh 0J.a-ntodu1e,. As yot.4.go through each Activity,, your .inetructtir-.will..ttite. Yourperformance usin§,
VERSION OF UNITS IN THE METRIC SYSTEM,

...Pi,: :` ,Your instructor witl provide' you wit..ti,)*Ctigt.:(15) conversion problems:: SOlVethe list to the instructor.
1

A,

;
441

p

.

ad

a

-
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/nstructor's Final Checklist

CONVERSION OF, UNITS IN THE METRIC SYSTEM

Check the student's performance in the
following elements of Conversion of
Units in the Metric System.

Place an X in the appropriate box
indicating not accomplished, partially
accomplished, or fully accomplished.
If, because of special cigcumstances,
the item was impossible to complete,

_place an X in the "Not Applicable"Lbox.

Performance Level: at least 13 items must
receive a rating of !LILLY ACCOMPLISHED
(or Not Applicable). If more than I item-
is rated less than fully ,accomplished, the
student and instructor will discusb this
and decide which learning actiyities must
be repeated

Moduie M-4

Student
Performance

e
f-i

1
0

.,4

ri
4-1 04
0 M
z 4

,

1
4
0
,e

m
_ s _

o
4-, 0
0 U
Z K

3
>4 0

I-1 -ri

03 ri.
, _ ,p4 ii_

4-) 0

ai 4

1
4
0
ei
I-4

_ P
e-4 0

4.4 KC 7

41-

In conversilpn of units in the metric system the student:

1. Converted millimetres to centimetres ( ) ) ) ( )

2. Converted millimetres to metres
(. ( ( ) ( )

3. Converted centimetres to millimetres. .( ) ( ) ( ) ( )

4. Converted centimetres to metres
( ) ( ) ( ) ( )

5. Converted metres to mm
( ) ( ) ( ) ( )

6. Converted metres to cm
( ) ( ) ( )

7. Convertedmetres to dm
( ) ) ( ) ( )

A

S. Converted metr'es to dam
( ) ( ) ( ) ( )

9.

10.

Converted metres to nm

Converted metres to km .

(

(.

)

)

(

(

) (

(

)

)

(

( )

11. Converted km to hm
( A ) ( *.) ( )

12. Converted km to dam
( ) ( ) ( ) ( )

13. Conveited km to m
( ) (
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